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AN How Many Ways 


£/MCOGELT, Filters Have Cut Processing Costs! 


REDUCED 
PROCESSING 
COSTS 


REDUCED 
CHEMICAL 
COSTS 


REDUCED 
LABOR 
COSTS 


INCREASED 
PRODUCT 
RECOVERY 


REDUCED 
EQUIPMENT 
COSTS 


REDUCED 
DOWNTIME 









A chemical processor increased plant capacity 30% 
and reduced soluble loss 65% with the installation of 
an EimcoBelt continuous belt filter. Savings — over 
$200,000 a year! 


In a wastes disposal operation an EimcoBelt filter 
replaced a standard drum filter, resulting in reduced 
need for chemical additives to condition the sludge for 
filtration. Savings — over $100 a day. 


In a dewatering process, two EimcoBelt filters replaced 
a battery of plate and frame filter presses, resulting in 
greatly reduced labor costs. Savings — $31,500 the 
first year. 


y 
In a metallurgical process, an EimcoBelt filter’s ability 
to maintain a constantly cleaned filter medium resulted 
in much more product recovery than had been possible 
with a standard drum. Savings — $950 a day. 


In an extraction process, it was possible to eliminate 
a thickener from the flowsheet when an EimcoBelt 
filter proved capable of filtering, continuously, a slurry 
of low solids concentrations. 


No production shutdowns to clean blinded filter media, 
with EimcoBelt filters, even handling the most difficult 
slurries. Cloth change can be made in a half hour or 
less, on EimcoBelt filters. 


Find OUT HOW MANY WAYS EIMCOBELT FILTERS 
: y CAN CUT COSTS FOR YOU . 


Ask the Eimco representative in your 
area to help you estimate savings in 
your plant with EimcoBelt filters. Write 





The Eimco Corporation, Salt Lake City 10, Utah, U.S.A. 


IML 7 


“Advanced Engineering and Qvolity Craftsmanship Since 1884" 


B-685A 





Eimco Filter Division for Bulletin FE-2053. 





UBMERGED in that tank are racks of 

aluminum parts being anodized. 

The solution is sulphuric acid—so cor- 
rosive it eats holes in steel. 

For years, the only way of keeping 
the dangerous acid from leaking out 
was to line metal tanks with lead sheets. 
This cost a lot, yet wasn’t altogether 
foolproof. Every so often, a “wild” 
electric current would punch a hole in 
the lead lining. The whole department 
waited while the repair crew plugged 
the leak. 

Then came Koroseal, the flexible 
material developed by B.F.Goodrich, 





Koroseal linings installed by New England Lead Burning Company, San Leandro, Calif. 


Aluminum soaks in 
an acid bubble bath 


that can stand practically all acids. 
When the aluminum fabricating com- 
pany opened its new plant (shown 
above), the new sulphuric acid tank 
was lined with Koroseal. That was a 
year and a half ago. Since then, no 
leaks, no repairs, no delays in pro- 
duction. 

Today, there are scores of installa- 
tions in industry where Koroseal tank 
linings are handling acids and chemicals 
that ruin other materials—and doing it 
better and for less money than was 
ever possible before. If you have a tank 
lining problem, it’s quite likely that 


Cuemica, Encineerinc—December 11, 1961 


we have the Koroseal or rubber lining 
that'll solve it. Try us. For information, 
write B.F.Goodrich Industrial Products 
Co., Dept. M-174, Akron 18, Obio. 


Koroseal—T.M. Reg. U.S, Pat. Off. 


B.EGoodrich 


TANK LININGS 











PLACED 6 REPEAT ORDERS 
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Air Reduction Chemical & Carbide Company, a division ve 
of Air Reduction Company, Inc., instailed their first three ‘ 
Bird Continuous Centrifugals at their Louisville 
National Carbide plant ten years ago. Since then 
they have put eight more big Birds on the job. -_ 
VOL 
Records of consistent repeat orders such as this are oa 
something to keep in mind whenever you’re considering ltr 
the selection of solid-liquid separating equipment. ofices 


Keep in mind also that Bird builds vacuum and Presid 
pressure filters and screen and batch type centrifuges od 
as well. The solid bowl continuous centrifugals so Metra 
successfully employed by Air Reduction and others Pei 


will be recommended only when they can be proved rib 
most efficient and economical for the given service. oe 
The Bird Research and Development Center is fully a 
equipped to provide the evidence via pilot-scale tw 


test, in advance of your investment. "prim 


MACHINE “ 


590342) COMPANY : 


SOUTH WALPOLE, MASS. 
Post! 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT Engine 


Operators of the Bird Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. 
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Metering or Pumping Low Flows? 


...or Acids? 


...or Difficult” Liquids? 


When you have a chemical feeding problem, or need a low flow pump for a final 
control element, don’t waste time shopping around! Simply check the complete 
selection of Milton Roy controlled volume pumps. You'll find some of the more 


popular models profiled below . . . 


For most applications . . . 
the MILROYAL® Pump 
with totally-enclosed, 
self-lubricated drive. 





If you meter low flows, here’s the 
ultimate in controlled volume pump- 
ing—and at the right price. Its novel, 
totally-enclosed drive unit operates in 
oil. Capacity can be adjusted easily 
while operating—manually or auto- 
matically. Capacities range from 0.89 
gph, for pressures up to 4,470 psi, to 
88.0 gph for pressures to 170 psi. As 
many as 9 MILROYAL pumps can be 
driven by a single motor. Available 
with either packed plunger or dia- 
phragm-type liquid ends. 


FOR OTHER NEEDS... 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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For small capacities . . . 
the miniPump® 





Three basic models are available for 
metering clear liquids from 3,940 
down to 3 milliliters per hour at ac- 
curacies of better than +1°). The 
smallest model has a repeatable ac- 
curacy of +0.33°, of maximum 
capacity. Pump capacity can be 
manually adjusted from 0 to 100% 
while the pump is running or stopped. 
Use the miniPump wherever danger- 
ous or expensive liquids with a maxi- 
mum viscosity of 500 centipoises must 
be metered—in plant or laboratory. 


For corrosive, dangerous fluids... 


DIAPHRAGM LIQUID ENDS 





Where leakage of the metered chem- 
ical absolutely cannot be tolerated, 
Milton Roy controlled volume pumps 
with diaphragm liquid ends bring 
safety-first to the job. The diaphragm 
of Teflon or 316 SS gives protection 
against corrosive chemicals to all 
parts of the pump in back of the 
liquid end. Automatic air bleeding 
and hydraulic fluid volume assure 
consistent high accuracy. Capacities 
to 224 gph—discharge pressures to 
2,500 psi. 


H20® Pump—economical water treating pump for boiler feed and process water treating systems. 
Capacities from 0.12 to 28 gph—for pressures to 1,000 psi. 


AiROYmetric® Pump—airpowered unit for precise metering or as a hydrostatic pressure generator. 


Mersemetric Pump®— meters liquids from tanks—from a depth of 14 feet. Eliminates tank con- 
nections below the liquid level. 


Bulletin 4100— Milton Roy offers this four page Guide to Controlled Volume Pumps. Types, ca- 
pacities, pressures and other details are given. 





Write for the Bulletin #100 
Milton Roy Company 

1300 E. Mermaid Lane 
Philadelphia 18, Pa. 






Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 


CHEMICAL INSTRUMENTATION SYSTEMS 


25 


YEARS 








December 11, 1961—-CHEMICAL ENGINEERING 








ASSIS 
Niche 


Rolan 


ENG 
EDIT 
SENI( 
ASSO! 
ASSIS 


James 


PRE 
EDIT¢ 
SENI( 
ASSO\ 
ASSIS 
COPY 
EDIT 


Nane: 


Cu 








NDS 


= 


chem- 
erated, 
yumps 
bring 
hragm 
ection 
to all 
»f the 
eding 
assure 
cities 
es to 


RING 





PUBLISHER 
J. Elton Tuohig 


EDITOR-IN-CHIEF 
Cecil H. Chilton 


WHAT’S HAPPENING 

EDITOR: Calvin S. Cronan 

ASSOCIATE EDITOR: Frarces Arne 
ASSISTANT EDITORS: Charles R. Bamford, 
Nicholas P. Chopey, Eugene Guccione, 


Roland A. Labine, Frederick C. Price 


ENGINEERING PRACTICE 

EDITOR: Theodore R. Olive 

SENIOR ASSOCIATE EDITOR: Robert B. Norden 
ASSOCIATE EDITORS: Steven Danatos, W. C. Schall 
ASSISTANT EDITORS: Roy V. Hughson, 


James R. Marshall, Herbert Popper 


PRESENTATION & PRODUCTION 
EDITOR: Lester B. Pope 

SENIOR ART EDITOR: Frank F. Kozelek, Jr. 
ASSOCIATE ART EDITOR: Louis H. Dufault 
ASSISTANT ART EDITOR: D. Caratzas 

COPY EDITOR: Henry S. Gordon 

EDITORIAL ASSISTANTS: Joan Nilsen 


Nancy Pepicello 


REGIONAL EDITORS & BUREAUS 
HOUSTON: Peter J. Brennan, Wilma Cortines 

SAN FRANCISCO: Martin D. Robbins, Terry Shaw 
DOMESTIC NEWS BUREAUS: Atlanta, Chicago, 
Cleveland, Dallas, Detroit, Los Angeles, 

San Francisca, Seattle, Washington 

WORLD NEWS BUREAUS: Bonn, London, 

Mexico City, Milan, Moscow, Paris, 

Rio de Janeiro, Tokyo. Correspondents 


in 170 cities in 69 countries. 


CIRCULATION 


MANAGER: Paul W. Erb 


ADVERTISING & BUSINESS 

ADVERTISING SALES MANAGER: D. B. Gridley 
BUSINESS MANAGER: Anton J. Mangold 
PROMOTION MANAGER: Hugh T. Sharp 

MARKET RESEARCH MANAGER: Jeanette Paschall 


ADVERTISING MAKEUP: Grace Barrie 


Cuemicat ENGINEERING—December 11, 1961 


CHEMICAL 
ENGINEERING 


LSSUC 


GUIDE TO MULTICOMPONENT DISTILLATION 


When making distillation calculations for multicomponent 
systems, some chemical engineers are in their glory; others 
are just plain in over their heads. This CE Report (p. 127) 
is aimed at the latter (and, we suspect, larger) group. It 
shows you when—and how—to apply such tools as the 
Fenske equation, the Gilliland correlation, the Underwood 
calculation, Winn’s method. Author is R. N. Maddox, 
professor at Oklahoma State and a contributor to recent 
developments in the multicomponent field. 


GET READY FOR COLD-WEATHER OPERATIONS 


Murphy’s law states that if anything can go wrong, it will. 
The Troyan-Threlkeld corollary is that it will happen dur- 
ing the worst cold weather in ten years. These two ex- 
perienced operating men offer timely advice (p. 164) on 
how to train chemical plant operators in cold-weather 
techniques—and on how to design plants to avoid cold- 
weather problems in the first place. Messrs. Troyan and 
Threlkeld help run Olin Mathieson’s huge plant at Branden- 
burg, Ky. 


MAKING MERCURY: AN INSIDE LOOK 


Flowsheet Editor Chopey takes you on a tour of a little- 
known but highly essential segment of the chemical in- 
dustry, with a look at how mercury and its compounds are 
produced (p. 120). Plant is that of Metalsalts Corp. at Haw- 
thorne, N. J. 


NEW WAY TO MAKE LONG-CHAIN ALCOHOLS 


Humble’s Aldox process—a modification of the well-known 
oxo reaction—offers new competition in the lively race to 
synthetic long-chain alcohols. Although Humble is under- 
standably stingy on process details, Assistant Editor 
Labine has put together this informative story (p. 70). 








PERFECT SPOT 
to dry 
granular solids 











LINK-BELT FLUID-FLO DRYER gives you continuous, 
automatic processing... with minimum product loss and degradation 











OTHER WAYS TO USE LINK-BELT FLUID-FLO DRYER 


AS A COOLER—Air at ambient or lower temperature is drawn 
through the bed of material. The material loses heat by trans- 
fer to the vapor particles in the air, or by absorption through 
evaporation of its moisture. 

AS A REACTOR—Heated air or gases can be used to produce a 
chemical reaction in the material. Such operations as roast- 
ing, baking or calcining are possible in this unit. 

AS AN ELUTRIATOR —The unit can dry and size materials simulta- 
neously. Dust and fines are catricd off and trapped in’ the 
dust collector. 


6 





Here’s a dryer you can ¢rust with your product. Work- 
ing with high thermal efficiency, Link-Belt’s Fiuid-Flo 
quickly and gently removes moisture from granular 
solids. Residence time can be varied to suit conditions. 
Suction operating pressure assures that all gases pass 
through dust collectors, preventing the loss of dry fines. 

Fluid-Flo’s initial cost is Jow. And count on low 
maintenance costs, too, because there are no moving 
parts ... air alone does all the work. 


HOW FLUID-FLO WORKS 


Material is fed over a constriction plate through 
which hot gases flow. The drying gases “fluidize™ the 
material . . . suspend and completely surround cach 
particle, promoting rapid moisture reduction. The 
suspended material travels horizontally above the 
constriction plate into a chute and is discharged at a 
relatively low temperature through a motorized air 
lock. Throughout the operation, Fluid-Flo tempera- 
ture is automatically controlled to assure maximum 
drying efficiency. 


TEST YOUR PRODUCT 


For a laboratory analysis of Fluid-Flo’s performance 
in drying your product, contact your nearest Link- 
Belt office. Ask, too, for Folder 2909. 


LINKi©:BELT 
COOLERS © DRYERS © ROASTERS 


LINK-BELT COMPANY: Exccutive Offices, Prudential Plaza, Chicago 
1. To Serve Industry There Are Link-Be!t Plants, Warehouses 
and District Sales Offices in All Principal Cities. Export Office, 
New York 7; Australia, Marrickville (Sydney); Brazil, Sao. Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs, Switzer 
land, Geneva. Representatives Throughout the World. 15,727 
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Pro: U.S. Patent System 
Sir: 

This year marks the 125th anni- 
versary of the present U. S. patent 
system. This significant event 
should be given full recognition by 
all who believe in free enterprise. 

This anniversary takes on even 
greater import when we realize that 
it is one of the few constitutionally 
founded institutions of our free en- 
terprise system that has resisted 
substantial curtailment over the 
years. To those closely associated 
with the patent system, it seems al- 
most academic to point out the con- 
tribution that this system has made 
to the technological advancement of 
the U. S. and its emergence as the 


most highly developed industrial 
power in the world. A high degree 
of technical advancement can also 
be correlated with some form of in- 
ventor-incentive system in other 
countries—pre-Hitler Germany and 
postwar West Germany, for ex- 
ample. 

Russia has also recognized that 
men cannot be forced to be creative 
without some incentive. As opposed 
to a patent system based on law, 
Russia’s' totalitarian system is 
based on preferential doles and hero 
medals. But the Russian “incentive” 
system exists at the whim of the 
state. The inventor or the system 
itself, or both, can be eliminated 
once they have served their purpose. 





Retiring editor and successor exchange congratulations 








Yale Law School. 

















“How will they know which one of us is the old guy and which is the 
young guy?” quipped Charles Bamford (right) at Art Gemmill’s retire- 
ment party when the photographer set up this shot. 

Arthur V. Gemmill (left), whose appearance and vigor belie his years, 
retired last month after 16 years as a McGraw-Hill editor. Most of this 
time was spent on Food Engineering, where he became Senior Associate 
Editor. When this publication was sold to another company in mid-1960, 
Art joined CHEMICAL ENGINEERING and took over responsibility for our 
Industrial & Economic News department until his retirement. A chemical 
engineering graduate of University of Illinois, he had a wealth of expe- 
rience with several chemical and food processing firms. 

Charlie Bamford has joined CE as Art’s replacement. A native of 
Florida, he graduated from Georgia Tech’s co-op program in 1960, gain- 
ing industry experience at Tennessee Corp. and Dow Chemical during 
this time. He'll help Editor Chilton (Auburn ’39) uphold the pre-eminence 
of SEC football, now that Tom Arnold (LSU '51) has left CE to enter 
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Letters: Pro & Con 


Those who believe in the Ameri- 
can patent system can resist the 
efforts of others who seek to con- 
vert this system to one similar to 
the Russian system only by educat- 
ing the general public to the exist- 
ence of the system, its purposes and 
its contributions to our nation. 

CHARLES F. STEININGER 
Atlantic Refining Co. 
Dallas, Tex. 





Pro: Depletion Allowance 
Sir: 

Assistant Editor Labine’s article 
on “Petrochemicals: What’s Ahead”’ 
raises some points about percentage 
depletion which need clarification. 

The article states that oil com- 
panies get “a tax deduction of up 
to 273° on the income from each 
barrel of crude produced.” I’m 
afraid your readers would interpret 
this statement to mean that a 273° 
deduction is allowed on the value 
of all the barrels produced. Actu- 
ally, the law provides that depletion 
shall be 274% of the gross income, 
not to exceed 50% of the net in- 
come, from each lease. In many 
instances the 273% rate does not 
apply because it would result in a 
deduction greater than 50% of net 
income. If the lease operates at a 
loss, no depletion deduction can be 
taken. 

Mr. Labine goes on to state, “It’s 
a truism that most of the money 
made by oil companies comes from 
production of crude rather than 
the refining and marketing of gaso- 
line.” I question this very broad 
statement, since the profitabilities 
of the various phases of oil com- 
pany operations defy precise de- 
termination and vary widely from 
one company to another. 

The author then says, “The de- 
pletion allowance is intended pri- 
marily to finance the discovery of 
new oil fields.”” This is not so; per- 
centage depletion is intended pri- 
marily to return the capital that 
is being depleted by the production 
of a natural resource. 

Finally, the author makes the 


Continued on p. 239 
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NEW... 
WALWORTH PVC BALL VALVE 


TResceggreen gt neo maar Tae ER OE ee ee mat Pe es ucereserenn ee ey 
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WITH REALLY LONG LIFE BUILT IN 


Here’s the ball valve that beats them all on longevity—the Walworth Polyvinyl Chloride Ball Valve. 

















With its super-rugged construction, this valve is on the line to stay! GO When you handle tough, 
‘ corrosive fluids, and want fast, tight shut-off get Walworth PVC Ball Valves. Your Walworth dis- 


‘i tributor can recommend from the most complete line of PVC Valves and fittings available today. 


_ a Only Walworth offers all these long life features ina PVC Ball Valve: 1. Full port opening. 
Ball port is same nominal I.D. of the pipe itself. Full flow. Minimum turbulence. 2. Single- 
end, external adjustment. Holds operating torque ’ 
to the minimum. Ball rotates at a fixed location. 
Maintains alignment. 3. Rugged stem-to-ball 
construction. Assures quick, positive shut-off | 
B every time. Built to last through 250,000 cycles, 
; ..-equivalent of 80 years of normal service! 4. 
Teflon seat rings. Fully supported to provide leak- | 


| 


proof seating. High corrosion resistance. 5. Type 
J 


{ normal impact PVC. Corrosion-resistant, non-aging. Non-toxic. Non-flammable. Extra 


rugged construction. Write for bulletin 196. * Walworth Co., 750 Third Ave., N. Y. 17, N. Y. 


WAT WW © Ee’ Ei es 
The Walworth Companies: Alloy Steel Products Company * Conoflow Corporation « Grove Valve and 
Regulator Company + M&H Valve and Fittings Company +« Southwest Fabricating & Welding Co., Ine. 
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SIMON-CARTER /aboratory analysis shows 
how new rotary principle of separation 
provides profitable answers for processors! 


This is vour invitation to begin to 
enjoy the many advantages of a re- 
markable processing revolution that 
is under way in today’s chemical in- 
dustry. Radically different new siz- 
ing, separating techniques, made 
possible by the rotarv-motion design 
of Simon-Carter machines, are revis- 
ing cost figures throughout the in- 
dustry. New S C machines daily are 
delivering vastly increased produc- 
tion and efficiency—greater volume, 
accuracy and compactness, less main- 
tenance—-for today’s processors. 





This small hand-driven Disc Separator model enables 
Simon-Carter technicans to duplicate length separa- 
tions in miniature with only a small material sample 
supplied by the processor. 


Your kev to these benefits: a remark- 
able free offer now being made to the 
chemical industry by Simon-Carter. 
It is this: Our expert technicians and 
completely equipped laboratory will 
undertake a complete analysis of 
your sizing and separating problems! 
This is a free service and our detailed 
recommendations impose no obliga- 
tions. We will analyze separations by 
width, thickness, length, all types of 
sizing requirements; rough, fine, 
mechanical or by air, pneumatic con- 
veying possibilities, dewatering— 
much more! Our entire laboratory is 
at your disposal! 

Every month finds more compact, 
rotary Simon-Carter machines turn- 
ing out impressive production records 
in the chemical industry. But we 
make our unique offer because we 
want all processors to know what 
significant ‘“economies”’ rotary action 
can produce! 

Do you have a problem removing 
agglomerates? Analysis may show 


— ; 
The material to be separated or sized is carefully ex- 


amined under magnification to better fit tests and equip- 
ment to the problem 


that the Simon-Carter Scalperator 
can solve it. The rotary action of its 
scalping reel can handle up to 30,000 
Ibs. per hour. The Simon-Carter Lab- 
oratory can test your material sam- 
ples on many different reel perfora- 
tions and 5 different capacity models 
to match your needs! 

Or do vou have a length separating 
problem? Simon-Carter technicians 
use test equipment that duplicates 
the rotary motion of the Simon- 
Carter Disc Separator. Rotating 
discs, each with thousands of pre- 
cisely formed tiny pockets, select or 
reject materials by length with un- 
canny accuracy! We will experiment 
with different disc pocket sizes, oper- 
ating speeds, output volumes, etc., 
to exactly fit your requirements! 

Another important series of tests 
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involve width and thickness sizing. 
The Simon-Carter Precision Grader 
does these jobs. We can duplicate its 
action on test equipment—experi 
ment with up to 80 different cylinder 
perforations for you! There are many 
other tests and many other Simon 
Carter machines like the Duo Aspira 
tor, Sonic Conveying System and 
Spin-Away Centrifugal Dryer, that 
can be applied to solve your partic- 
ular problems. 





These are some of 80 different cylinders, each with 
different size perforations, that Simon-Carter can choose 
from to solve your width or thickness separating problems 


In addition to laboratory tests, 
Simon-Carter engineers will recom- 
mend ways to streamline a// your 
separating and sizing functions—im- 
prove not just one processing step 
but the whole system! Through 
Simon-Carter’s free analysis offer you 
can take a long stride forward in 
efficiency! Send in the coupon below 
for details today! 


I a ea a ca meee -7 
| 
| 

SIMON-CARTER CO. | 

695 19TH AVE. N.E., MINNEAPOLIS 18, MINN. | 

| | 
| Please send me more information on the Simon-Carter free analysis offer. | am in- | 

| aay a 

terested in its application to our separating and sizing procedures. | understand that 

| ; | 

| the free analysis offered by Simon-Carter imposes no obligation on myself or my firm. | 

| | 
| NAME - | 
| | 
| COMPANY TITLE ees | 
| | 

| STREET _ I 

| 1 

CITY STATE 
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Can Your Motor Coils Pass This Test? 









E-M Sealflex eee 





the exciting new flexible epoxy 
insulation system does! 





Sealflex is fully sealed and flexible to provide 
you with a worry-free coil insulation that protects 


against water, salt air, dirt, oil, chemicals, 
solvents and carbon black. 


The motor coils on the opposite page are wound 
with Sealflex. One coil is an undistorted, normally 
formed coil. The other is bent into a figure 8 to 
demonstrate the extreme flexibility of the insula- 
tion. These 2300-volt coils successfully underwent 
a water immersion test at more than three times 
rated voltage! We know you won’t be operating 
your E-M Motor or Generator in an aquarium, but 
this test demonstrates how a machine of Sealflex- 
protected coils can minimize your insulation worries. 


This amazing, flexible epoxy form wound coil in- 
sulation system is the result of an extensive, long 
time program of sealed insulation research between 
the Irvington Division of Minnesota Mining & 
Manufacturing Co. and the Electric Machinery 
Mfg. Company. Fibremat* brand, a flexible B-Stage 


: epoxy insulation, is a product of the world renowned 


tape research and fabrication facilities of the Minne- 


' sota Mining organization. The Sealflex coil is the 
_ product of E-M’s team of skilled insulation experts 


.. . backed by more than 60 years of insulation 
know-how. 


Fully-Sealed Protection 


Sealflex is a completely sealed system. Each coil is 
precision wrapped with the newly developed, self- 
sealing, flexible B-Stage epoxy ‘“‘Fibremat” brand 
tape. Curing at 400 F produces a thick, molded-on, 
tough sheath of high-dielectric strength insulation. 

This full sealing, plus the stable characteristics of 
the epoxy base, make Sealflex especially resistant 
to tough ambients such as moisture, salt air, dirt, 
oil, solvents, chemicals, black liquor and carbon 


black. 
Flexible for Long Coil Life 


The resilience and toughness of Sealflex is perma- 
hent .. . permits the coils to flex with starting loads 
and to withstand repeated elongation and contrac- 
tion due to changes in operating temperature. There 


is no tendency to brittleness and fracturing pre- 


viously experienced with ordinary epoxy-base 
Insulations. 
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The abrasion resistance of this new insulation is 
superior to conventional Class B materials. And its 
excellence in high dielectric strength and thermal 
stability contribute to increased reliability and long 
coil life. 


Minimum Upkeep 


Because of the super-sealing and moisture-resistant 
characteristics of Sealflex, there is no need to dry 
out the machine before startup after a prolonged 
shutdown. Maintenance is further reduced by the 
smooth epoxy hide which resists penetration of dust, 
dirt, and carbon black particles. It cleans easily 
with air hose or cloth and solvent. 

Another first from E-M .. . Sealflex . . . a com- 
plete, integrated system designed to provide you 
with worry-free machine insulation for 130 C 
(Class B) service in the 600, 3000, and 5000 
volt classes. 


Get Your Free Brochure 


Find out more about the Sealflex System in a new 
brochure that tells how modern chemistry and 
modern insulation research made E-M Sealflex best 
for flexible, fully-sealed coil protection from the 
especially tough ambients involving water, steam, 
humidity, salt air, dirt, oil, solvents, chemicals, 
black liquor and carbon black. Ask your nearest 
E-M Sales Engineer for your copy, or write directly 
to Electric Machinery Mfg. Company, Minneapolis 
13, Minnesota. 


*A registered trademark of the Minnesota Mining & Manufacturing Co., St. Paul 6, Minn. 






Specialists in 
making insulation 

do exactly what 
you want it to 





TPA-2224 


e Synchronous Motors e Motor-Generator Sets 
High Cycle Generator Sets « Water Wheel-DrivenA-C Generators 
Adjustable-Speed Magnetic Drives « Engine-Driven A-C Generators 


Turbine-Driven A-C Generators « Motor Controls « Generator Switchgear 
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Automatic Switching 
Eliminates 
Matching of Pressures win 


New Honeywell PneumatiK Tel-O-Set Instrumentation 


Honeywell brings new features, new performance to small case 
instruments with the introduction of PneumatiK Tel-O-Set Instrumentation. 
Here are just a few of the many new features: 


Automatic Switching Just a flip of the control lever switches the instrument 
from automatic to manual or vice versa. There are no bumps, no 

delays, no matching of pressures required. This simplified switching makes 
cascade control systems practical for the operator. 


Easily accessible adjustments Zero and damping adjustments to pen 

can be made while the pen is recording. Effects of adjustments can 

be seen while they are being made. Since it is not necessary to withdraw the 
recording chassis to make adjustments, there is no possibility of 

causing a pen zero shift. 


Interchangeable chassis and controllers Recording and indicating chassis 
are interchangeable. Just pull out one chassis and plug in the other. 
Quick-connect air terminals eliminate the need for tubing connections. 'Two- 
and three-mode controllers with backset adjustments are also 

completely interchangeable. 


Easy-to-read, easy-to-change 4-inch charts Pen position on the 4-inch 
chart permits instantaneous reading of variables at all times. Pen arm 
design also permits rectilinear recording. Front-loading, tilt-out chart 
drive makes it easy to change chart rolls in a matter of minutes. 


All cases fit 6 x 6 cutouts All models fit standard panel cutout of 
6” x 6”. Overall dimensions: 624” wide; 7!5” high; 1514” deep. 


Calibrated control adjustment Adjustments to controller can be easily 
made from back of the panel by removing controller cover. Calibrated 
dials for each adjustment ensure precise setting of proportional band, reset 
and rate values. Optional front-set control adjustments make it easy 

to set control from front of panel. 


Easy to remove components ‘To remove any particular component 
from the case, it is only necessary to loosen a screw or lift a latch. 


HANDY DEMONSTRATOR-IN-PRINT Get the full story 
«on new Honeywell Pneumatik Tel-O- Set 
nner teem fi Instrumentation by writing for this handy 
demonstration-in-print. This booklet covers in words 
and pictures all the important installation, operation 
and maintenance features of the new line. It will 
help you evaluate the many advantages PneumatiK 

. = Tel-O-Set holds for your process. Send for it 

today. MINNEAPOLIS- HONEYWELL. 4404 Wayne Avenue, 

Philadelphia 44, Pa. In Canada, Honeywell Controls, Ltd., 

Toronto 17, Ontario. 


HONEYWELL INTERNATIONAL Sales and Service officesin principal cities of the world. Manufacturing 
in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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More than 125,000 compressor horse- 
power in cryogenic service . . . proof 
of Chicago Pneumatic’s ability to meet 
the stringent service demands of the 
process industries. In the field of low- 
temperature liquid and gas processing, 
CP Compressors have earned an envi- 
able reputation for outstanding 
dependability and long life. 
The CP line features several basic com- 
pressor types, available in horsepowers 
‘ Class HCE-5 horizontal duplex, four-corner 
to 6,000 and pressures to 15,000 psig., 5- stage, compressor epaveticere? Seeaeiih, 
motor or steam driven. For full details, 
write: Chicago Pneumatic Tool Co., 
8 East 44th St., New York 17, N. Y. 


Class FE-55 horizontal, balanced-opposed, 
5-stage compressor in steel mill service. 


od F-S-t-on ¢] fd er Mt alolap delete] mmol) oll-> ome orte-1-4-) 


machine in an oxygen plant. 


Chicago Pneumatic 


AIR AND GAS COMPRESSORS « VACUUM PUMPS » PNEUMATIC TOOLS « ELECTRIC TOOLS + DIESEL ENGINES » ROCK DRILLS * HYDRAULIC TOOLS 
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Cost of one-dimensional 
criticality computations drops 
from an average of *75.00 

to *'7.50 per problem 


Faster computing, less travel time are the reasons why 
General Nuclear Engineering Corporation has realized 
such cost savings since it installed an IBM 1620 Data 
Processing System at its Dunedin, Florida plant. 

Since its main computing facilities are not located at 
Dunedin, General Nuclear has found that the new 1620 
eliminates much of the travel time and expense involved 
in taking problems to off-site computers. In addition, the 
1620 performs the simpler criticality computations 10 
times faster than the computer previously used at one of 
General Nuclear’s off-site data processing centers. 

General Nuclear uses its new 1620 for other problems, 
too...heat transfer calculations, various transient codes, 
mathematical routines for the physics and engineering de- 


@ 4 ini ; 
1 ana ee partments, multi-group calculations, and many other jobs 
“i lo ten . 2 ? : i 
é < a es you might expect only a much more expensive computer to 
Siti 
Pay by ne be able to handle. 


—., ; oe This isn’t all. General Nuclear uses the 1620 to do statis- 
a tical analyses and variance calculations on input data for 
eo; programs run on off-site large-scale IBM computers. 






"ee OE For information on this highly versatile, low-cost data 






processing system, which rents for as little as $1600 a 






month, contact your local IBM Representative. 












Easy to program. FORTRAN, IBM's scientific computer language is avail- 
able for the 1620. General Nuclear scientists use a special scientific 
interpretive program—FIDO—written by the Manager of their Comput- 
ing Section. 


IBM. 


DATA PROCESSING 
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Penton-Steel| 





The modern approach to corrosion 
control in processing equipment 


Sturdy steel processing components, coated or 
lined with Penton, are now widely used in a variety 
of large installations. ‘‘P-S Constructions,” as 
many specifying engineers call them, combine the 
strength and rigidity of steel with the well-recog- 
nized protection of Penton. Penton linings or coat- 
ings on low-cost metal substrates provide high- 
temperature corrosion resistance, usually at sub- 
stantial savings. They are now serving in numerous 
tough corrosive environments, where glass or high- 
priced metal parts were previously a “‘must.”’ 

P-S pipe, in particular, is in high demand. Large- 
diameter sections, adaptable to a variety of needs, 





are now available. Both Penton-lined and Penton- 
clad steel pipe are often used with Penton valves— 
also of P-S Construction—in one or more of several 
types offered by leading manufacturers. Steel tanks 
and vessels lined with Penton are also being used 
more and more. 

“P-S” is the word these days, as engineers take 
this modern approach to low-cost, long-term cor- 
rosion protection. To learn more about P-S Con- 
structions, write for “The Penton Buyer’s Guide,” 
a complete listing of suppliers of valves, pipe and 
fittings, pumps, meters, tank linings and coated 
parts made with Penton. 


*Penton is Hercules’ registered trademark for chlorinated polyether. 


LARGE-DIAMETER PENTON PIPE MAKES BIG 


NEWS. These large Penton-clad pipe sections were 
produced by Polymer Corporation by its patented 
fluidized bed process. The tough, uniform pinhole-free 
coating, 25 to 35 mils in thickness, provides Penton’s 
well-established protection against high-temperature 
corrosion inside and out. These Penton-Steel construc- 
tions by Polymer come in standard 10-ft. lengths, in 
diameters of 114 to 24 in., Schedule 40 wall thickness; 
Penton-clad steel flanges, elbows, tees, crosses, reduc- 
ers, and laterals are also available. 

Large-diameter P-S pipe meets a variety of needs in 
chemical processing. Multiple coupled sections can 
serve as reactors, scrubbers and washers, distillation 
columns, and ducts for fume take-off. For conventional 
pipework, P-S pipe combines the strength of steel with 
economical Penton protection against corrosion. 
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NTON-STEEL C 
pgelhard Hanovia Inc. piping systems, internally coated 
th Penton, have been in service since November 1960 in a 
re East Coast processing plant where corrosion plays a 
ajor part in material selection. The standard 3-inch flanged 
pe and fittings, internally coated, are subjected to cyclical 
ton- w of chlorides for about 4 hours daily. The Penton-Steel 
nstruction is an outdoor installation, uninsulated and ex- 
bed to ambient temperatures while fluid temperatures 
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E LOW-COST PROTECTION IN ROUGH ACID SERVICE 


PENTON SHEET WAS THE DOOR TO SOLVING 
GLIDDEN’S CORROSION PROBLEMS. In service more than 18 | 


months at Glidden’s Baltimore, Maryland, plant, this Penton-lined 
condenser door has been continually exposed to hot steam condensate 
with traces of sulfuric and other chemical additives. During opera- 
tions, hot steam is drawn into the condenser from a large processing 
vessel containing 20% sulfuric, water and a mixture of titanium 
dioxide and iron sulfate at 230°F. The condensate is returned to the 
vessel, where a constant level and specific gravity are maintained. | 
Rubber Millers, Inc., Baltimore, Md., manufactured the Penton- 
lined door for The Glidden Company. 


FOR THE PROCESS INDUSTRIES... 
PENTON-COATED CENTRIFUGES. Pfaudlon 301 water suspen- 


sion Penton coatings proved a “natural” for Tolhurst centrifuges 
which play so great a part in chemical processing. Practically every 
interior part of the centrifuge in contact with slurry, separated solid 
or liquid is coated with Penton to maximize resistance to corrosion. 
Penton coatings achieve the excellent bond strength needed for use in 
centrifuges where material constructions undergo tremendous stress. 
Pfaudlon 301 coatings are applied by Pfaudler Permutit, Inc., 
Rochester, N.Y., for Tolhurst Centrifugals Division, American 
Machine & Metals Inc., East Moline, Ill. Wherever processing con- 
ditions require corrosion resistance at elevated temperatures, Penton- 
Steel constructions are the logical means of achieving low equipment 
costs. 





“ YOU'LL SAVE MONEY HERCULES POWDER COMPANY 


are? Hercules Tower, 910 Market Street, Wilmington 99, Delaware 
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range from 120°F. to 170°F. The pipe lines have been sub- 
jected to temperature differentials up to 180°F. The Penton 
coating is exposed to a chloride solution of low pH and on 
occasion to excess hydrochloric acid. 

Ungelhard Hanovia achieves excellent bonds between metal 
and Penton with its exclusive pipe-coating process. Thick- 
nesses in the range of 10 to 60 mils can be easily obtained 
by this process. 
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212T TRANSCOPE Transmitter has 
mounting and process connection 
versatility. Process connections at 
top, back, bottom. 15" NPT fittings 
set on 21.” centers. Universal 
mounting bracket for 2'’ pipe, 

or bolting to flat surface. 
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Calibration linear with flow eliminates need for sectionalized charts. 


Laylor Lnstruments 
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The Taylor 212T TRANSCOPE Transmitter is first and 
foremost a superior DP Transmitter. [n addition, 
however, when used for flow it can be 
calibrated to give linear output without 
changing parts. Check these plus features that 

Want a are all yours with no premium price tag. 

: Then see your Taylor Field Engineer for a 

Su pe rior D P demonstration or write for Bulletin 98413. 

Taylor Instrument Companies, Rochester, 


transm itter ? New York, and Toronto, Ontario. 


© High Accuracy— within !4°% of output. 


© Liquid-filled primary unit meens: 
Positive overrange protection. Hydraulic overrange 
protection to full body rating in either direction. 
Isolation of internal parts. Working parts — except 
diaphragms themselves —are exposed only to 
non-corrosive silicone oil. 
Built-in damping. [ffective pulsation damping 


occurs at frequencies greater than arproximately 


2 cycles per second. 
© Exceptional Rangeability. 20 to 250” water for 
differential pressure, 20 to 175” water for flow. 


Zero suppression and elevation available. 


© Servo power for square ‘oot extraction. |.inear output 
p e€ rfo rm S bette r is a real money saver when applied to computer 


control or ratio and cascade control systems. 


A N D © Linearized flow eliminates need for sectionalized 
a e = 


charts. 





gives linearized 
flow output without 
changing parts 


AND... 
Open case desiqn Diagonally split case 


. s 
with no premium 
. provides free access for gives easy access for all 
p ric e | | | maintenance. adjustments. 





MEAN ACCURACY F/RST 
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Up to 35 square feet of screening area in only 16 More high quality lime — less fuel: The Grate-Kiln System produces 0 
square feet of floor space: Stacked-deck design of sistent high quality lime using 15% less fuel per ton of product tha 
this gyratory screen conserves valuable space. conventional rotary kiln. Grate-Kiln Systems increase lime yield ff 
Cuts maintenance, downtime with all-stainless- limestone feed—outproduce conventional rotary kilns of the same 0 
steel construction. Abrasive or corrosive mate- all length by 50%. Incorporated is a new high efficiency cooler 
rials, dry foods and pharmaceuticals are handled transfers maximum recuperated heat to secondary combustion aif 
with care. Gentle, quiet, vibrationless operation kiln and preheater grate. 

means minimum disintegration of fragile particles. 


Which of these productive ideas could be working for you! 


A kiln that uses 15% less fuel per ton of product. A high-voltage control center. A pump that pumps 
the “unpumpable.” These examples demonstrate the extra value that is standard with Allis-Chalmers.a 
the greater efficiency and the added productivity which are yours when you buy A-C products, syste 5 
and services. Call your Allis-Chalmers representative for details on A-C “worth-more” features. Or write 
Allis-Chalmers, Milwaukee 1, Wisconsin, — crote-kitn, Electri-cond, SpaceMaker and Compactor are Allis-Chalmers trademarks Aisi 
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So low, two fit where one used to go: This new SPACEMAKER 
control center is the first completely new 2- to 5-kv motor 
controller development in more than a decade. Two-high de- 
sign can cut floor space needs in half. Full drawout construc- 
tion makes it the safest, most easily accessible controller 
available. Flame-retardent, track-resistant PYRO-SHIELD insu- 
lation adds reliability. Walk-in SHELTER-CLAD enclosures 
available for outdoors. 


ALLIS-CHALMERS PRODUCTS FOR THE CHEMICAL INDUSTRY: 
Look to A-C for atomic, thermal and hydro electrical 
generating equipment; Compactor mills; compressors; 
control; coolers; crushers; dryers; earth-moving equip- 
ment; engines; grinding mills; industrial systems; 
kilns; lift trucks; motors; pumps; rectifiers; screens; 
switchgear; tractors; transformers; unit substations. 


ALLIS-CHALMERS 
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Now! Insulate and 
weatherproof tanks 
in one operation 


NEW J-M SPEED-INSUL GIVES YOU 
INSULATION AND ALUMINUM FACING 
IN A SINGLE PANEL 


With Johns-Manville Speed-Insul"®, you can insulate and 
weatherproof outdoor tanks in one operation! This prefabri- 
cated, corrosion-resistant panel consists of a highly efficient 
insulation material (J-M Spintex®) combined with a dia- 
mond-rib, sheet-aluminum facing. 

Available in large 50” x 100” sheets, Speed-Insul is pre- 
drilled for the studs which are supplied with the system. 
What’s more, these sheets can be cut and drilled in the field 
using a standard electric sabre saw and hand drill. The entire 
installation process is fast, economical and simple .. . so 
simple, in fact, your regular plant personnel can do the job. 

For full details on this new J-M product, write to J. B. Jobe, 
Vice President, Johns-Manville, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. Cable: Johnmanvil. 





Despite their large size, light- Speed-Insul can be easily cut 
weight J-M Speed-Insul panels with a standard sabre saw. 
are easy to handle. 


JOHNS-MANVILLE i 


INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE 
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Of all the separating techniques available to the process designer, few have the basic 

simplicity, range of application, and handling capabilities of the centrifuge. Only the centrifuge 

in its many forms, can separate materials ranging from immiscible liquids to crystalline 

solids, from fibrous pulp to process liquids and slurries. . .can handle particles as fine as 1 micron 
in diameter, or liquids differing only a fraction in specific gravity ...can deliver separating 

power up to 13,200 times the force of gravity ... can handle capacities up to 18,000 gallons or 

70 tons per hour, at temperatures to 450° F and pressures ranging from 5 mm Hg to 150 psi. 


Sharples centrifuges and centrifugal systems are performing these tasks every day in 
thousands of plants throughout the world. Sharples’ experience and know-how in the application 
of centrifugal separation is ready to go to work for you—in designing and manufacturing 
complete centrifugal process systems, or in aiding you in the selection of single-unit centrifuges 
from Sharples’ complete line. The Sharples Corporation, 2300 Westmoreland St., Phila. 40, Pa. 








This hollow top—containing small plastic beads, water and oil—graphically illus- 
trates the basic simplicity of the centrifuge. By twirling the top at high speed, it 
is possible to separate the contents into three, sharply divided concentric rings. 
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Union Carbide’s Uravan Mill’s need for flexible piping that stood severe abrasion without being chewed up was 
filled by U.S. Pilot® Pipe. This pipe is built to handle abrasive and corrosive materials such as calcined ore and sulfuric 
and hydrochloric acid. It’s flexible, easy to install, won't build up... gives longer service life than metal pipe. yy ine ZF 
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Wherever industry produces, processes, or transports 


chemicals or chemical solutions, you'll find US Industrial Rubber 
Products helping to minimize maintenance, maximize efficiency and 
profits. Look to US, the world’s largest manufacturer of Industrial 
Rubber Products, to fill all your rubber needs. 
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Name your chemical, name your processing tem- 
perature, and you'll get a customized U.S. Chemex Ex- 
pansion Joint designed to operate on your piping with 
maximum efficiency. Neither flow surge, pressure, tem- 
perature, nor corrosive action will cause money-losing 
down-time when your processing equipment is protected 


by chemical-resistant U.S. Chemex Expansion Joints. 
Ej 103 











Protecting St. Lawrence Seaway dredges, U.S. Per- 





mobond® lining guards the dredging pipes against abrasive 
action and oil. Permobond also stops corrosion in the 
main shafts when the dredge works in salt water. The 
result is longer pipe and shaft life, minimum mainte- 
nance, maximum efficiency. Permobond was selected be- 
cause of its known superiority to any other type of lining. 


























The low cost and ease of installation of U.S. 
PowerGrip Flexible Couplings please P. H. Glatfelter 
Paper Company. This company also likes the way these 
couplings compensate for shaft misalignment, absorb 
sudden shocks with ease. PowerGrip Couplings have a 
built-in clutch action for ‘“‘give’’ in case of overload, 
prevent damage to machinery, require no maintenance. 














FC 102 
: For every industrial rubber product need, turn scription. Discover why U.S. Rubber has become 
to US. For Conveyor Belts, V-Belts, the original the largest developer and producer of industrial 
i PowerGrip “Timing’”® Belt, Flexible Couplings, rubber products in the world. See your U.S. 
Mountings, Fenders, Hose and Packings... Rubber Distributor or contact US directly at 
| custom-designed rubber products of every de- Rockefeller Center, New York 20, N. Y. 


e 
WORLD'S LARGEST MANUFACTURER US United Sta tes Rubber 


OF INDUSTRIAL RUBBER PRODUCTS MECHANICAL GOODS DIVISION 
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ASK 
PHILADELPHIA 


Suspension of rapidly settling solids in a mixing 
vessel is an engineering challenge. How to meet 
it? Begin with a careful analysis of impeller 
requirements—type, size, position. Then consider 
the use of proper anti-swirl baffling to provide 
the most effective flow pattern. 

Want help with a stubborn process? Ask Phila- 
delphia. Philadelphia engineers know mixing— 
can help you position your draw-off line to pro- 
vide the most uniform slurry, or supply the empir- 
ical knowledge required to select a motor of 
adequate horsepower. 

Good General Rule: Use curved or pitched blade 
turbines for ordinary mixes for maximum pump- 
ing efficiency — multiple impellers for heavier 
slurries. 

Best General Rule: ask Philadelphia about mixers 
and mixing. Philadelphia Mixers do what they’re 
sold to do. Philadelphia Mixers mix. 


Here’s The Secret 
of trouble-free 
mixing: gears 
precision-ground to 
master gear 
perfection. Tougher, 
quieter, more 
powerful—the best 
mixer drives made 
are made by 
Philadelphia. 








Get Facts on mixer design, construction, and 
specification. Sections on Fluid Mixing Practice 
and Process Mixing Technology detail steps you 
can take to improve process efficiency. Read how 
you can custom design mixers to fit your own 
space requirements. Request 64-page catalog 
A-19 on your letterhead today. 


See Chemical Engineering Catalog PP 758 A-D 
for more information and nearest sales office. 
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More than 11 miles of Trufin Type S/T—the integral 
finned tube—have been used in nine of the shell and tube 
teat exchangers which are the heart of the world’s largest 
crude oil pipe still. Located in a midwestern refinery, the 
stillis producing 140,000 barrels per day! More than 95% 
of the Trufin involved is made from Admiralty Brass. 


Yes, 11 miles of Trufin is a lot of tube—but just visualize 
he space savings that Trufin has provided. To perform 





the same heat duty as Trufin, more than 20 miles of prime 
surface tube would have had to be used. The advantages 
are obvious—fewer tubes, fewer shells, much less space 
required, and more production. 


The complete range of finned tube products made by 


Wolverine Tube is shown on the other side of the page. 
It’s a product line proven by experience. 


Write today for more information. 
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FINNED AND PRIME SURFACE U-BENDS 


FINE GRIND DRY MATERIALS 


SHRED FIBERS 


PROCESS WET STICKY MATERIAL 


Sectional view of NF and GA type hammer 
mills, two of many Williams builds. Whether 
your operation involves grinding, crushing or 
shredding, Williams can furnish a mill to meet 
your exact requirements. 


Roller 
M 


ills Vibrating 


Helix-Seal Air 
Mills Separators Screens 


Feeders 


CRUSH, PULVERIZE 
SHRED 9 


°. ‘ 
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A WILLIAMS HAMMER MILL CAN 


DO IT FASTER AND 


Whether the material is mineral, 
chemical, animal or vegetable, 
Williams has a type and size of 
hammer mill to reduce it from 
original state to finished size in 
a single operation! 

One Williams mill can do the 
work of two or more machines— 
SAVE UP TO 50% ON PRO- 
DUCTION COST in labor, 
power and upkeep—REDUCE 
ORIGINAL INVESTMENT 
AS MUCH AS 75% in primary 
or secondary units, drives, con- 
veyors, foundations and other 
equipment. 

Superior engineering and strong- 
er construction also pay extra 
dividends in years of added 


BETTER FOR LESS 


service, less downtime, fewer re- 
placement parts. Welded, mas- 
sively reinforced steel plate 
frames—manganese steel liners 
and breaker plates—oversize 
shafts and discs—oversize, 
sealed, self-aligning bearings— 
all give optimum resistance to 
shock and abrasion. Quick, easy 
accessibility to interiors reduces 
maintenance time and trouble. 
Many more exclusives, unavail- 
able in other equipment, prom- 
ise ultimate economy, increased 
output and product improve- 
ment. 


Write—tell us about your size 
reduction operation for our rec- 
ommendations—and ask for 
catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER COMPANY 27°5,%.°t".S™- 


impactors 
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6) ADDED VALUES 


CM laricelitetit-yamelare| 


® Quality Control 
@ Product Innovation 
e System Planning 


e Analytical 
Engineering 


e System Coordination 


Service Engineering 


Cn Kohikelahwale(-Mei-1a 214-3 


Shops 
e Prompt Delivery 


@ Value Analysis 


» FLEXIBILITY from G-E Industrial Com- 
puters provides unlimited potential 
flexibility for process applications. 





ACCURACY from G-E 
XEG X-Ray for ‘‘on line” 
quality control. 



































GENERAL ELECTRIC 


Added Values and Proven Products 
Provide Superior System Performance 


Certainly no one argues the need for products with proven accuracy, dependability 
and long life. General Electric provides a continuing program to assure maximum 
value in all products. But electrical products by themselves are not systems. They 
are only a part. A system also encompasses other components and services which 
system engineers have integrated to perform functions specified by the user. These 
“Added Values’”’ must be present to assure a value to the user which is greater than 
the sum of individual electrical product values. 





General Electric’s experience in planning system applications provides a host of 
experience to help you. Here, specialists are constantly kept abreast of latest product 
innovations enabling them to assist you in building maximum value into your system. 


General Electric engineers will translate your goals into actual plans, selecting, in- 
tegrating and balancing all components to assure optimum results. Next, prompt 
delivery combined with installation service provided by people intimately associated 
with all component products mean fast, careful assembly, installation and start-up. 
Round-the-clock maintenance assistance is available from this point on from 
General Electric’s nationwide service shops. 


For the Chemical and Petroleum Process Industries, 
General Electric offers complete system service and 
implementation. Contact your nearest General Elec- 


tric Industrial Sales Office for further information. 
651-06 


GENERAL @@ ELECTRIC 









RELIABILITY from General Electric Syn- DEPENDABILITY from G-E Inductro!l® PROFITABILITY assured by measuring 
chronous Motors with improved insulation Voltage Regulators for continuous, highly process fluids directly in pounds with 
reduces equipment downtime. reliable, automatic voltage adjustment. G-E Industrial Mass Flowmeters. 








DOWANOL GLYCOL ETHERS 


offer formulators ; 
widest variety of solvents 






In the wide selection of Dowanol” 
glycol ethers, formulators of paints 
and chemical specialties will find 
the precise degree of solvent or 





PROPERTIES OF DOWANOL COMPOUNDS 
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coupling action required for al- : ee ce mers 
igen . qd Pounds Per Flash Evaporation Dilution Ratio Viscosity 
most any application . . . even Dowanol | G31 at 25°C. | Point °F Rate* (centistokes) . 
ee ; Gi Toluene Naphtha at 25°C. 

unusual products! And because tur 

: ae 
a single Dowanol can often re “— stu 4 4s 
place a combination of conven- 
tional solvents, zt’s often possible EE 7.72 140 6.4 6.6 1.1 2.00 T 
to actually cut the cost of the solvent i 
component in the product. a eis - sac ws me 
Because Dow produces an un- DM 8.47 200 210 4.6 Imm. 3.42 
usually wide variety of glycol J p¢ 8.22 205 | 244 6.4 0.6 3.85 
ethers, Dowanol products offer a 
decided formulating advantage DESG 8.51 215 960 2.7 Imm. 5.92 

mes : spe 
when problems of compatibility fp, 7.92 230 | 940 6.5 1.9 5.17 
or product stability arise. What- 
ever the product, there’s a Dow- PM 7.65 100 3.3 5.2 0.9 1.86 
anol to give you the solvency you ial , m 
need, the molecular weight you sa _ - sa aaa ” 
want, and the evaporation rate TPM 8.03 250 1300 3.1 0.7 5.80 
best suited to the application. 
P-Mix 
7.86 120 21 4.1 0.7 3.11 
SOLVENT PROBLEMS can often be (mixture) 
solved in a hurry with a small amount 
of a Dowanol. The great solvent power * Relative evaporation time in hours. 25% of the sample at 74°F. and 50% relative 
of these glycol ethers covers a wide — 
j j ** Det ined by di Ivi 2 . of dried nit Ilul in 20 ml. of D Pm fi 

range of synthetic and natural resins, volume of toluene or ana Satauieed to pracipliaie mircsubiene. divided by 20, 
oils, soaps, and other solvents. Dow- is reported as Dilution Ratio. 
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Dowanol products can help prevent resin and moisture 
blush in lacquer finishes under most spraying conditions. 


in products such as paint finishes, 
printing inks, soldering fluxes, metal 
cleaning compounds, dyes, hydraulic 
fluids. 

AS COUPLING AGENTS, Dow 


glycol ethers offer an easy method of 
combining normally immiscible mate- 





Dowanol products keep brake fluid formulations in 
a single phase over wide viscosity and tempera- 
ture ranges. 


THE DOW CHEMICAL COMPANY 


rials such as water and organic sol- 
vents. Dowanol provides a hydroxyl 
group and ether linkage in the same 
molecule, forming an effective mutual 
solvent. The presence of a Dowanol 
is a sure way to maintain stability in 
liquid and dry cleaning soaps, cos- 
metics and toilet goods, and soluble 
oils. 


CONTROL VISCOSITY with a 
Dowanol. In applications where tem- 
perature extremes are encountered, 
such as with automotive hydraulic 
brake fluids, Dowanol products are 
unexcelled for imparting desirable 
viscosity-temperature characteristics. 


TROUBLE WITH EVAPORATION? 


Need more—or less—rap’*” evapora- 
tion to improve your prouuct? Try a 
Dowanol. Because evaporation rates 





vary widely between the various types, 
there’s sure to be a type to do the 
job required. Whether you’re formu- 
lating nitrocellulose lacquers, printing 
inks, spirit duplicating fluids or similar 
products, a Dowanol can help make 
your job easier, your product better. 


NEED A PENETRANT? Because of 
low surface tension and outstanding 
solvency, Dowanol glycol ethers pro- 
vide even, effective penetration for 
cleaning formulations, rust removers, 
soluble oils and print pastes, to name 
a few. 





es 


Dowanol glycol ethers offer easy control over 


printing ink drying rate. 


Dowanol glycol ethers are completely 
soluble in water, alcohol and ether, 
chlorinated solvents, aliphatic and 
aromatic hydrocarbons, and other 
solvents at room temperature. They’re 
used extensively as mutual solvents 
and coupling agents where often 
nothing else will work so well. Learn 
how Dowanol products can help ease 
formulating and production problems 
for your product. Write for full infor- 
mation and samples. 


Midland, Michigan 





THE DOW CHEMICAL COMPANY 
Abbott Road Bldg. - Midland, Michigan + Attn: Chemicals Merchandising Dept. 691AK12-11 


Please send me samples and information on the advantages of using Dowanol glycol ethers: 


Nemes : 
Company ___— ast 
Company Address 
City 
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Title 


2 Fone. 


11, 1961 


(Give brief description of your product, or describe solvent properties desired.) 


State 



































MOBIL OIL 
REPORTS 

ON A 3-YEAR 
RECORD... 


How Cooper-Bessemer 


compressors aid 
hydrogen recycling 








The two Cooper-Bessemer FM-3 Compressors 
shown have been handling the hydrogen re 
cycling for catalytic reforming at Mobil Oil's 
Augusta, Kansas, refinery since November, 
1957. Operating ’round the clock, these com- 
pressors have performed with 99.5% availability 
(excluding the reforming unit shutdown 
periods), at very low maintenance cost, accord: 
ing to the customer. Each unit is driven by § nee 
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ow 
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4700 hp, 1800 rpm induction motor with 
speed reduced to 450 rpm. Suction pressure is 
515 psi; discharge is 658 psi. The catalytic 
reforming plant was engineered and built by 
J. F. Pritchard & Co. 

Find out how Cooper-Bessemer compressors 
can help assure dependable compression and 
800d economy for your processing. Call our 
hearest office for help in planning your facilities, 





Looking at the performance record: H. A. Graham, Field 
Engineer of Cooper-Bessemer’s Tulsa office, and H. C. Bates, 
Maintenance Engineer, Mobil Oil Co., Augusta refinery. 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. OLESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 


ENGINE OR MOTOR DRIVEN 














































































































































































































call on the 
Timken 
Steel experts 


You can have Timken® seamless stee| 
pressure tubing in all common carbon, 
alloy and stainless grades, up to 11” 0.0, 
and with wall thickness up to 3%”. Or, if 
your problem is so exotic that only special 
quality seamless tubing can meet your 
need, that’s when the Timken Company's 
45 years of metallurgical experience really 
pays off for you. 

The Timken Company’s expert metal: 
lurgists have the ability and know-how to 
formulate steel tubing that will handle 
almost any combination of pressure, tem- 
perature and corrosion. And our unique 
production techniques give it the “white 
glove treatment’’ through each and every 
step in manufacturing. The result: you get 
exactly the steel you want from heat to 
heat, tube to tube, order to order. 

If you want maximum tube life per 
dollar, contact us or send for free literature. 
The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. 
Also makers of Tapered Roller Bearings 
and Removable Rock Bits. 


TIMKEN 
un 91 EEL 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING 
ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 
MORE THAN 40 CITIES IN THE UNITED STATES 
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The Most 
Complete 


Synchronous 
Motor 


Protection 
you can buy! 


PUSH BUTTON START! 


FULLY AUTOMATIC 
SYNCHRONIZATION! 





EC<M High Voltage Starters provide Simple, Safe Operation 


EXCITATION 
POWER 






















V\ FIELO DISCHARGE FIELO 
RESISTOR CONTACTOR POLARIZED FIELO 


















REACTOR 
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POLARIZED FIELD FREQUENCY RELAY SYSTEM 
used in ECaM synchronous starters is noted for its sim- 
plicity, dependability, and for fast, positive synchroni- 
zation at the most favorable time. 
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A push of the START button gives you complete motor 
protection, both starting and running—plus ECsM 
fully automatic synchronization! Motor windings are 
protected throughout the entire sequence. If the motor 
slows down, field excitation is automatically removed 
—the motor is permitted to re-accelerate—and resyn- 
chronization occurs automatically when the motor 
reaches the proper speed. Moreover, short circuit pro- 
tection is available in both air and oil-break starters 
for any power system up to 5000 volts. 

ECéM synchronous starters give the greatest motor 
protection plus the simplest operation and the easiest 
maintenance. They're available in ratings up to 4800 
volts, with fuseless or fused interrupting capacity. 





Waite for BULLETIN 8210. Square D Company, 
EC&M Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 





wherever electricity is distributed and controlled 















How 

Empire State 
Building 

and 

American Airlines 
solved 

vital 

fire protection 


problems 
Eee with 


EVERLASTING VALVES 





102 stories, 1,472 feet high, 16,000 ten- 
ants and 35,000 visitors sum up the fire 
protection problem of the Empire State 
Building. An in-building fire protection 
system is necessary to an unfailing wa- 
ter supply. 

American Airlines loading bridge, shown 
below, gives passengers positive protec- 
tion against fire with a unique deluge 
system. 

Both these fire protection systems de- 
pend on Everlasting Pendulum Stop Valves, 
which have been installed in thousands 
of critical fire protection systems over 
the past 35 years. 

For complete information on the unique 
American Airlines and Empire State Build- 
ing systems, write for bulletins F. They 
include an editorial description of both 
these installations and a bulletin describ- 
ing Everlasting’s positive action pendu- 
lum stop valves. 

Everlasting also makes a line of quick- 
opening valves for general service, boiler 
blow-off, and handling viscous materials, 
as well as a line of cylinder-operated 
valves. Bulletins on all these valves are 
available. Everlasting Valve Company, 
78 Fisk Street, Jersey City 5, New Jersey. 
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1510-B FEATURES 


Vertical split case design—solid- 
type volute can be left in pipe line 
when servicing pump. 


Removable bearing frame assem- 
bly—can be lifted out without dis- 
turbing piping or motor leads. 


Interchangeable bearing frame 
assembly —one unit fits a wide 
range of pump sizes. 


Positive oil lubrication with visual 
check. 


Anti-friction roller bearings. 


Mechanically balanced impeller. 
Balancing chamber and pressure 
relief holes in impeller reduce 
thrust to a minimum—lengthen 
pump life. 


leak-proof “Remite” seal. Carbon 
seal ring faces on harder-than- 
glass Remite floating seat. Assures 
long, trouble-free life. 


Special alloy steel shafts, super- 
finished, oversized. 


Performance guaranteed— 100% 
pre-tested at the factory for con- 
ditions of head and capacity spe- 
cified. 


Choice of all-iron, bronze-fitted, or 
all bronze. 


Capacities to 2000 GPM, heads 
to 420 ft. 


Why not get your full dollar's 
worth of pump value...send to- 
day for selection data on the B&G 
1510-B Centrifugal Pumps. 
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yourself! 
... THAT THE SERIES 1510-B 


CENTRIFUGAL PUMP OFFERS MORE 





Check any centrifugal pump of comparable capacities 
against B&G 1510-B Pump features! 


B&G Series 1510-B Centrifugal Pumps are distinguished by all the 
features listed at left. To compare any other pump with the 1510-B, 
place check marks in the red boxes beside the features also offered 
by the competitive pump. 

We'll wager you'll wind up with quite a number of unchecked boxes! 

The balanced design of this vertical split case pump is definite assur- 
ance of smoother, more efficient performance and longer life. Its 
design enables the bearings to withstand loads far in excess of those 
produced by any pump and motor combination in the 1510-B series 
...an added feature of dependability. 





| tt 9 
NOW AVAILABLE IN C SIZE UNITS 


UP TO 75 H.P. 
2000 GPM, 170 feet, 1750 RPM, 
— 6’— 8” discharge connections 








G BELL & GOSSETT 


® Cc © M P A N Y 
Dept. GX-14, 3 Morton Grove, Illinois 


Canadian Licensee: §, A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 16, Ontario 








1961 















/- 


Improve your Engineering 1.Q* 





46 


% INCOME QUOTIENT 


New-Product Development Vital to Industry: 
High Mortality Rate On Ideas, But Odds Can Be Reversed 


Industrial “fairy tales” are few and far 
between, but here’s one with more than a 
grain of truth. The situation, as you will 
recognize, has been duplicated frequently. 

Before embarking on the short tale, it 
must be acknowledged that most companies 
cannot survive without new products or serv- 
ices for their various “publics.” At this very 
moment, in all phases of industry, there are 
declining products. There are manpower and 
production facilities that must be utilized 
more profitably. And it is to the engineers 
of today that industry looks for the new 
products and services of the future. The road 
to successful new-product development, has 
many hazards and pitfalls and insists on a 
realistic appraisal of a// phases of develop- 
ment. Perhaps the following “tale” is over- 
simplified, but it serves at least to introduce 
the subject for closer inspection. 

Once upon a time, a sharp young man 
named Eddie Engineer had a whopper of an 
idea. He thought to himself: “If I can design 
this Widgit, I’ll bet lots of people would be 
glad to pay $1 for it.” After an infinite 


WRITE FOR YOUR 
COPY TODAY 
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number of calculations and endless days, he 
finished his design. 

But, Eddie Engineer was a thinker, not a 
maker, so he had to find someone to manu- 
facture the Widgit. He found the best man- 
ufacturer in his locality, a man of good 
reputation named Freddie Fabricator. He 
showed Freddie his plans and convinced him 
that people would easily pay $1 for a Widgit. 
Freddie wanted to join in the enterprise, but 
he had to admit, “I suppose they would pay 
$1 for it, but it will cost at least $2 to make 
one of these Widgits, even on a volume 
basis.” 

So, poor, dejected Eddie had learned an 
expensive lesson, because all of his time and 
effort had gone for naught. If his time had 
been dollars, he’d have been broke. 

Not long after, he had another whopper 
of an idea, this time for a Gidgit. Before he 
sharpened a pencil, however, he went over 
to see Freddie. Freddie said he could make 
the Gidgit and they both thought people 
would pay $2 for one. That way, they could 
both pocket enough to get rich. 


The climax to the “fairy tale” started in the foregoing 
paragraphs may be significant to the professional 
advancement of the creative-minded engineer who may make 
new-product design and development his next 
achievement. The road ahead for him may be difficult, 
filled with detours and dead ends, but its rewards 

can be worthwhile, both to the individual and his company. 
In designing and producing heat transfer equipment 
suitable to our customers’ needs, Western stays 

alert to the innovations and new developments demanded 
by continuous flow processes. We invite you to 
discuss your heat transfer problems — new 

or old — with members of our Heat Exchanger Division. 
Meanwhile, your copy of “New-Product Development” 
awaits your request. 





WESTERN 
HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulse,Oklahomo 
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These “Super-Snoopers” Save Industry 
Millions of Dollars Each Year... . = 


“Super Snoopers” are “Cost Detectives” who can help you ferret out 
wasted waste dollars. In reality they are Dempster-trained waste and 
refuse engineers who offer a free consultation and survey service to 
industrial plants (large or small) without obligation of any sort. These 
men are abreast of the latest breakthroughs in waste storage and col- 
lection and make hundreds of surveys and consultation calls each 
year, resulting in millions of dollars in savings. Sometimes a minor 
improvement, such as an inexpensive chute or conveyor, can mean 
thousands of dolkars saved. Or, a few containers rented from a private 
hauler can effect big savings. There is a Dempster-trained engineer 
near you, and this consultation service is yours for the asking . . . 
sO why not write today? 


Dept. CE-12, 
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DEMPSTER BROTHERS, 


Inc. 
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Knoxville 17, Tenn. 








To: Dempster Brothers, Dept, CE-12 
Knoxville 17, Tenn. 


(] Please send details of consultation service 
(J Please send Catalog Brief 160 
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They Knew What They Wanted 


There are 28 LaBour pumps in this modern 
plant of Eli Lilly and Company’s Tippecanoe 
Laboratories at Lafayette, Indiana. They han- 
dle ethers, alcohols, acids, caustics, petroleum 
products, antibiotic solutions—a wide variety 
of liquids under a wide variety of conditions. 

LaBour pumps were chosen for these exact- 
ing duties because Lilly had used LaBours in 
its Indianapolis plants. Fourteen LaBours 
were installed when the Tippecanoe operation 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 
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THE LaBOUR COMPANY, INC. e 


ELKHART, INDIANA 
WHITE PIGEON, MICH. e LONDON, ENGLAND 


was begun, and then when facilities were ex- 
panded some four years later, they put in 
fourteen more. 

Men who have had actual experience with 
LaBour service and dependability almost 
invariably specify LaBours for expansion or 
replacement. If you haven’t had the opportu- 
nity to see LaBours in operation on a tough 
job, write us for facts you ought to know 
about LaBour performance. 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
alower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 








AIR 
STEAM 


Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 








UNIT 
HEATER 
TUBE 


CO2 & AIR 


WATER 
LEVEL 


Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 











2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. CO2z gas goes into 
solution in condensate, forms car- 
Donic acid and chews away at vul- 
nerable metal sections. Oz aggravates 
the situation. See Figure 2. 


TABLE A—How air reduces steam 
temperature. 





| Temp. | Temp. of Steam Mixed With 
| of Steam; Various Amounts of Air 
Gauge | with | (% Air by Volume) 
Pressure| No Air | 


| Present | 10% } 30% 
10.3 | 240.1 | 2343 | 220.9 
25.3 | 267.3 | 261.0 | 246.4 
50.3 298.0 | 291.0 275.1 
75.3 320.3 | 312.9 | 295.9 
100.3 338.1 | 330.3 312.4 











Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 

Enter Steam Traps 

Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 









‘ | VA 
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Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate. 
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Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 








Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam. 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


* * * 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, 8583 Maple 
Street, Three Rivers, Michigan. 


ARMSTRONG 


STEAM TRAPS 
49 
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B-E-H 


mono-block: 


delivers higher insulating efficiency 
at lower installed cost 


Any way you figure it, you'll get a better job at lower cost with Mono-Block. 
Thickness for thickness, Mono-Block delivers more margin of protection than 
most other block insulations. And because it’s so much easier to handle, so 
much faster to apply, installation costs on Mono-Block go down by as much 
as 15% to 20%. 


Higher Maintained Efficiency! The patented B-E-H manufacturing process 
assures greater integrity of binder and mineral fiber... provides longer 
periods of peak efficiency at high temperatures. 


Lower Installed Cost! On any installation, large or small, Mono-Block delivers 
these outstanding engineering advantages: 1. Easy cutting for perfect fit 
... Straight, odd-shaped, mitered, angled or curved. 2.Push-over” impaling 
on studs or pins... without drilling holes. 3. Two by three foot blocks mean 
faster coverage, easier handling...and Mono-Block’s strength reduces pos- 
sible damage when installing. 4. Mono-Block’s built-in “give” allows it to 
fit snugly over projections, without cracking or breaking. The outer surface 
stays flat and smooth. 


At Your Service! For technical data and service, call your local B-E-H con- 
tractor. For engineering assistance — from information to installation — 
write Baldwin-Ehret-Hill, Inc.,Room 103, 500 Breunig Ave., Trenton 2, N. J. 


BALDWIN -EHRET-HILL, Inc. 


Manufacturers of a complete line of pipe, block, felt and bidnket 
insulation for temperatures from near absolute Zero to 2100 F. 
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Over thirty years’ 
research devoted 


exclusively to... 


MS specialized research inthe freld and in the fab brings you a wealth of 


fallurereal information for successfully solving your corrosives handling problems 
° 
r Longer lasting 
pled with continuing research in desten, foundry and machining techniques, this Aloyco 
lalization results in new and better corrosion.resistant valves for many specific applica Al oY C () 
# 
One example above: Aloyco completely jacketed valves (the first ever to be integrally VALVES 


desipned for viscous liquids and other fluids difficult to move at 





Stin high alloys) are 
temperatures 


your surest source of supply the one company with research, manufacturmnpy and sales 


levoted to Starmless Steel Valves exclusively? 


SUBSIDIARY OF WALWORTH -COMPANY 


‘on * Wilmington * Atlanta * Birmingham + Baton Rouge + Buffalo + Pittsburgh * Chicago * St Louis * San Francisco * Los Angeles + Seattle 





Traylor designs a multitude of kilns by computer 


...to make sure you get the one design that’s best for you 


Before the kiln you order gets into 
metal—before it even reaches the draw- 
ing board—Traylor engineers develop 
from their computer the preferred design 
variations appropriate to your require- 
ments, including maintenance. 

Stored on punched paper tape is the 
knowledge and experience of many en- 
gineers over many years. Months of 


calculations are done in days or hours. 
Traylor engineers are freed from routine 
and repetitive computations for the 
more creative task of evaluation... 
determining which of the almost infinite 
combinations of vital variables will as- 
sure you the best kiln design, the highest 
thermal efficiency not only of the kiln 
itself but of auxiliary equipment, too. 


The Traylor computer is programmed 
to solve many major problems in addi- 
tion to basic kiln design . . . including 


clinker cooler air and heat balance, dew 
point of kiln exhaust gases, analysis of 
kiln heat and air flow. 

Through its own facilities and those 
of Fuller Company, Traylor brings to 
bear on your kiln problems a breadth of 
process know-how long recognized by 
industry as unexcelled. 

Call in Traylor early in your plans. 
Write outlining your requirements. 
Traylor experience is at your service. 
Literature is available on request. 


See Chemical Engineering Catalog for details and specifications. 


TRAYLOR ENGINEERING & MANUFACTURING 


DIVISION OF FULLER COMPANY 


1551 MILL STREET 


4170 


ALLENTOWN 1, PA. TAH 
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ITRIC ACID 
















If 









’ 


C&I’s self-sustaining process is accomplished by an 
extraordinarily efficient compressor-expander set and 
the carefully treated C&I heat balance know how. 
Outside power, one of the major costs in the produc- 
tion of nitric acid, is completely eliminated after 
start-up. This remarkable process, a C&I exclusive, 
will produce nitric acid continuously at the guaranteed 
capacity and efficiency. Plants employing this proc- 
ess are the most economically operated in the world. 





Lie Bini, 


Tue Cyemicat AND InpustriAL Corp. 
: CINCINNATI 26, On10 


For more information on 
this proven C&l process. 
write today for a new brochure which contains comprehensive data and flow sheets. 








® / 
WAGNER / 


MOTORS / 


AT/ 


WORK / 


This 500 hp Wagner Type ZP 
Tube Ventilated Motor pumps 
crude oil from Standard Oil of 
California's El Segundo Refinery 
to waiting tankers two miles away. 


WM6!I-10 


54 


/ 


power to move petroleum to market 


Cool-running Wagner® 500 hp tube ventilated motor 
provides explosion-proof drive for pumping crude oil 
from storage to tankers at sea. 


Logistically complex job, moving petroleum produsts to market. Demands skill 
and know-how. Demands plenty of power, too...power provided, in many in- 
stances, by Wagner Tube Ventilated Motors. 


But powering the pumps that start petroleum products on their way to the corner 
service station is just one of many jobs performed by these stamina-packed motors. 
They are also used as drives for big fans, blowers, compressors... any heavy-duty 
application. Built in ratings through 500 horsepower, these totally-enclosed, fan- 
cooled motors are tube ventilated for cooler running, longer life. Type YP, standard 
TEFC, or Type ZP, explosion-proof, can be supplied with Underwriters’ Label for 
hazardous locations. 


When you need motors that can operate for long periods of time with 
tenance... that keep right on producing the power you need even unde 
critical conditions, choose from these Wagner® Big Job-Rated M 
with your Wagner Sales Engineer; he’ll show you how they’ll sol 
motor problems. 


Branches and Distributors in all Principal Cities 


Wasner Electric Corporation 


6407 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
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introducing Foxboro’s new extended 
diaphragm liquid level transmitter... 
designed especially for thick-wall tanks 


Here’s an improvement guaranteed to diaphragm” d/p Cell just as reliable as the 





please any processor who wants a flange- standard Foxboro flange-mounted trans- 
mounted liquid level transmitter for thick-— mitters. Direct 3-15 psi air output signal 
wall tanks and pipelines. It’s Foxboro’s — (no need for intermediate signal convert- 
new “extended diaphragm” d/p Cell* — ers) ... accurate, troublefree. Ideal for 
Transmitter. viscous or corrosive fluids, slurries, and 
The sensing diaphragm capsule extends — solids in suspension — as well as easy-to- 
right through tank walls and lagging — measure fluids. 
up to 6 inches. Troublesome, catch-all Write for Bulletin 13-22. Or ask your 
pockets are eliminated. No chance for nearby Foxboro Field Engineer for all 
solids to build up — no need for purging — the details. The Foxboro Company,3612 
or cleaning. Neponset Ave., Foxboro, Mass. 
SENSING DIAPHRAGM CAPSULE has And you'll find the T/13 PA “extended *Reg. U.S. Pat..Ofh 


all wetted parts of Type 316 stainless 
steel, with optional plastic coating for 


further protection against build-up of 
“sticky” liquids on capsule. 


REG. U.S. PAT. OFF. 
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Heating mantles by Glas-Col make the production scale all-glass plant 
a safe and practical operation. Example: Here at Hoffmann-La Roche, Inc., Nutley, 


New Jersey, high purity pharmaceuticals are being produced in giant 200-liter flasks heated 
by six Glas-Col heating mantles. They have been in round-the-clock service for several months. 
Glas-Col has pioneered in the development of safe, dependable electric heating mantles for 
every use. Ask for bulletin or tell us your specific heating problem. Information on all-glass 
plants can be obtained from Corning Glass Works. For heating mantles... Glas-Col, of course. 


Glas-Col Apparatus Company / dep. CR, 711 Hulman St., Terre Haute, Indiana 


Trademark Registered U.S. Patent Office. U.S. Patents .. 2,282,078. . 2,739,220.. 2,231,506... and 2,739,221 
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Your specification 
Job is made easier if 
you have complete 
information on 
umps. Deming 
bulletins give full 
technical data on: 
capacities, heads, 
construction, 
dimensions, and 
performance Curves. 


















NOW...SEE WHY DEMING 
can pump your liquids at lowest cost 


Here is pump information you can use when it’s time to 
talk pumps in your company ... or when it’s time to specify. 
Up-to-the-minute Deming Bulletins covering immersion 
process pumps, vertical turbines, centrifugals, rotaries and 
other Deming quality pumps show you specifically why a 
Deming will handle the job efficiently . .. and at lowest cost. 

Is corrosion your big problem? Power cost? Space? 
Transfer loading? . . . Do you pump acids? Abrasive slur- 
ries? Asphalt thick mixtures? Xylene thin solvents? 

Then send for the literature on the pumps that interest 
you. With more than 10,000 Deming pump types, capacities 
and sizes to choose from, you have good reason to make 
Deming your headquarters for pumps and pump informa- 
tion. Buyers throughout the country rely on Deming. 


DEMING 


DIVISION CRANE CO. 
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1250 Broadway @ Salem, Ohio 


Send the reply form now... and have the fact: 


when you need them. 


Ture 
l 
Pumps’ 








PLEASE SEND information on the following: 


Deming Vertical Turbines (or circle 57a on Reader Service Card) 


] Deming End Suction Centrifugal Pumps (or circle 57b on Reader 
Service Card) 

] Deming Sump Pumps (or circle 57¢ on Reader Service Card 
Deming Internal Gear Rotary Pumps (or circle 57d on Reader Service 
Card) 


Deming Submersible Pumps (or circle 57e on Reader Service Card) 
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Title 

Company 

Address. 
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Mobilplex EP grease has good pumpabjl. 
ity over wide ranges of temperature and 
shear rates. Here, Mobilplex EP is pumped 
through a 24-foot coil of 34” tubing fro. 
zen in ice at 15 F.. . . remains pumpable, 
permits continuous delivery even at crit. 
ical pumping rate. 


Mobilplex EP resists both water wash 
and runout caused by heat. In this dem- 
onstration, an immersion heater is used 
to boil water in a conventional mesh veg. 
etable strainer coated with Mobilpley 
EP. Grease maintains a water-tight film 
even under these adverse conditions, 













Mobilplex EP gives extra protection against wear under heavy 
and shock loads. Here, two split “bearings” consisting of V-shaped 
bushings are clamped under equal pressure on a polished steel shalt. 
The front bearing is lubricated with Mobilplex EP; the rear bear- 
ing with a high quality non-EP grease. When bearings are recipro- 
cated in opposite directions, the shaft turns with the rear bearing, 
indicating frictional resistance is greatest at this point. 












































EVALUATION SUMMARY 
MOBILPLEX EP (|) and 5 Leading Competitive EP Greases (A,B,C,D,E 
PROPERTY RATING 
EVALUATED Excellent Good Fair Poor 
Heat Resistance M A C,D.E B 
Service Performance M A,C,E B.D 
Extreme Pressure M,A,C B,D,E 
Anti-Wear M,A B,C D.E 
eee M,B,C, 
Rust Protection DE A | 
Water Resistance MBC | ADE e 
‘Handling Properties : ee 
Controlled Bleeding M,A,C B.D,E 
Non-staining M - “ C 
ad J 




















This chart summarizes results of an extensive evaluation program - 
Mobil Research. For complete details ask your Mobil representativé 
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Versatility unparalleled... 


lUlobiltplex 


A product of Mobil research . . . Mobilplex EP... a Multi- 
Service extreme-pressure grease far superior in quality and range 
of applications to any multi-purpose grease available. 

Mobilplex EP, with a unique Calcium EP Complex, provides 
maximum protection against wear, rust, washout and heat. Be- 
cause of its greater versatility, Mobilplex EP goes further than 
competitive extreme-pressure greases in simplifying your lubricant 
application, storage and purchasing practices. This new-type lubri- 
cant has given industrial machines greater protection while replac- 
ing as many as seven other greases. Mobilplex EP has all of the 
advantages usually associated with EP greases—as well as excel- 
lent storage, structural and oxidation stability. 

Examination of the Socony Mobil evaluation summary at left 
shows that in comparison with five competitive extreme-pressure 
lubricants Mobilplex EP is the only grease excellent or good in 
every grease quality tested. No wonder aluminum and steel mills, 
metalworking shops, cement plants, and the chemical and rubber 
industries are reporting dramatic success with Mobilplex EP. 

For full details contact your local Mobil representative, or write 
Mobil Oil Company, 150 East 42nd Street, New York 17, New York. 


*Multi-Service means excellent for all types of anti-friction and plain bearings under various oper- 
ating conditions up to temperatures in the range of 300 F. and for all types of dispensing equipment. 












— : 
For a descriptive brochure and specific recom- MOBILPLEX EP 


mendations, cuf out and mail on your letterhead. THE MULTI-SERVICE GREASE 
: RRR eRNA ATES 
Mobil Oil Company, Room 2057A 





| Gentlemen: Re: Mobilplex EP Grease Ad. Please 
} have technical representative call to discuss: 

(_] Performance results. 

| (| A specific grease lubrication problem involving 
| water. 








caustic AC id heat ° OFFERING UNEQUALLED POTENTIAL 
FOR MAINTENANCE SAVINGS 
FOR LUBRICANT SIMPLIFICATION 


[_] Reducing the number of greases in my plant. 














Proved Petroleum Products... Available with a Mobil Program of Correct Lubrication 
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Tygon flexible plastic tubing can be particularly 
helpful if you convey corrosive liquids or gases; 
transmit foods, drugs, beverages or other high 
purity or sensitive solutions; face space limita- 
tions; or require visual inspection of flow. 





cremate sagsamegrontie'ssaneesasenameatens ss 





Available in eight standard formulations to meet almost any range 
of physical or chemical requirements and in 66 sizes, up to 4” i.d. 
Write for Bulletin T-100. 


?YCGON! 


A PRODUCT OF THE U.S. STONEWARE CO., AKRON 9, OHIO 














264.6 
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Top news stories and what they mean to CPI technical decision-makers 





Chementator 


Carbohydrate oxidation route yields 
gluconic acid on commercial scale 


Cowles Chemical Co., Cleveland, is drawing upon 
its experience in oxidation chemistry to expand 
its product line to include gluconic acid and 
sodium gluconate. In becoming the first producer 
of these materials by synthesis rather than 
fermentation, the company says it expects the 
new operation to “materially enhance” its profit 
picture. 

Although Cowles is giving out few process 
details, the route is said to be a catalytic air- 
oxidation of food-grade dextrose in the liquid 
phase. Besides high yields, the synthesis route 
requires less-expensive equipment than fermen- 
tation. Raw-material economics are also favor- 
able: list price for dextrose is 9¢/lb. while 50% 
gluconic acid sells for 18¢/Ib. 

Major producer of gluconic acid in the U. S. 
is Chas. Pfizer & Co., which is believed to supply 
as much as 90% of U.S. consumption of the ma- 
terial. Pfizer produces the acid by fermentation 
of sucrose, which according to the literature 
gives 50% yields via fermentation agents such 
as Aspergillus niger. 

Cowles is starting up a commercial gluconic 
acid and sodium gluconate unit at Joliet, IIl., 
will be able to supply carload lots in a few weeks. 
Sodium gluconate is a good sequestering agent 
for iron, is used in sanitary chemicals such as 
bottle-washing compounds. Gluconic acid is also 
used to etch aluminum. 





Electrostatic hazards of petroleum 
handling can now be predicted 


Although there is still no complete explanation 
as to why liquid hydrocarbons may become elec- 
trically charged when pumped through fuel sys- 
tems, an equation has been developed that pre- 
dicts charge-generation rates with reasonable 
accuracy. 
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In a report to the American Petroleum Insti- 
tute meeting in Chicago last month, Jerome 
Gavis and H. E. Hoelscher of Johns Hopkins Uni- 
versity described a theory they developed, which 
has been substantiated by experiments. The 
complex correlation, applicable to turbulent flow 
in pipes, may be used when the dimensions of the 
system, the conductivity and other physical 
properties of the hydrocarbon fluid are known. 

Industrial piping systems can become haz- 
ardous when they generate and store electric 
potential. A liquid of low conductivity flowing 
through a pipe acquires either positive or nega- 
tive free electrical charges. Charges of opposite 
sign appear on the containing surfaces. 

When such a liquid is run into a storage 
tank, the charges will accumulate and raise the 
potential in the tank to a point where the charge 
is dissipated to a grounded metallic surface. De- 
pending on the flammability of the liquid, an ex- 
plosion or fire can occur. 

The new equation predicts the discharge 
current to be expected in a pipeline flow system. 
If a danger is thus indicated, proper steps can be 
taken to alter the generating, storage or dis- 
charge mechanisms. 





Petrochemical producers brace 
themselves for more competition 


In rapid-fire succession, Allied Chemical Corp. 
made two announcements last month that will 
create new pressures among petrochemical pro- 
ducers. 

The company first announced that it will 
build a $40-60-million petrochemical complex at 
Geismar, La., in a 50-50 partnership with Union 
Texas Natural Gas Corp. Then as a follow-up 
surprise a week later, Allied and Union Texas 
disclosed that they are planning to merge. 

The proposed plant will be the third grass- 
roots chemical installation being built on the 
Gulf Coast. The other two: Monsanto’s $80-mil- 
lion Chocolate Bayou project near Alvin, Tex., 
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COATING FORMULATORS: 





How Shell’s new PENToXONE* and PENToXOL* 


solvents can save money, improve formulations and 
eliminate the need for specialty high boilers 


HELL'S PENToXONE and PENT- 
S oXOL are unusually active high 
boiling solvents. 

‘Together, they constitute a vir- 
tually complete high boiler inven- 
tory. 

Below is solubility data for 30 im- 
portant resins in PENToXONE and 
PENToXOL solvents. 

With acrylics, nitrocellulose and 
alkyds, these new Shell solvents can 


improve your formulations. 

With vinyls, PENToXONE lowers 
solvent cost and improves odor. 

With thermosetting acrylics, 
epoxies and cellulose acetate butyr- 
ate, both PENToXONE and PENT- 
oXOL give excellent film properties. 

In urethane systems, PENT- 
oXONE solvent has low isocyanate 
reactivity, eliminates need for pre- 
mium priced upgraded solvents. 


In polyvinyl butyral lacquers, 
PENToXOL can lower solvent cost 
by 11¢ per gallon and almost double 
water resistance. 

If you'd like to receive samples, 
plus technical bulletins on all of 
these applications, write any of 
Sheil’s nine Industrial Chemical 
Division Offices, or directly to Shell 
Chemical Company, 110 West 51 


Street, New York 20, N. Y. 








Solubility of resins' in Shell’s PENToXONE and PENToXOL solvents. 


Resin 


Nitrocellulose 
R.S. 14-Second Grade, 
Eight Grams per 100 Mis 
S.S. 14-Second Grade, 
Eight Grams per 100 Mis 
Acryloid A-21, 15% Weight 
Acryloid B-44, 15% Weight 
Acryloid B-66, 15% Weight 
Acryloid AT-50, 30% Weight 
Bakelite BKS-2600 
Amberoi F-7 
Methylon 75108 
Beetle 227-8 
Uformite F-240 
Beckamine P-196 
Cymel 248-8 
Uformite MM-55 
Resimene 872 
Cellolyn 102 
Amberol 801 
Aroplaz 2480 
Rezyi 412 
Cellolyn 502 
Cellolyn 582 
Duraplex ND 77B 
Aropiaz 6006 
Cycopol 102 
Half-Second Butyrate 
10% Weight 
Vinylite XYHL, 5% Weight 
Parlon P 
Buton 200 
Epon® 1002, 50% Weight 
Epon® 1007 


C1) Commercially available resin reduced to 30 per cent weight solids, except as indicated. 





Rohm & Haas Co. 

Rohm & Haas Co. 

Rohm & Haas Co. 

Rohm & Haas Co. 

Union Carbide Plastics Co. 
Rohm & Haas Co. 
General Electric Co. 
American Cyanamid Co. 
Rohm & Haas Co. 
Reichhold Chemicals Inc. 
American Cyanamid Co. 
Rohm & Haas Co. 
Monsanto Chemical Co. 
Hercules Powder Co. 
Rohm & Haas Co. 


Archer-Daniels-Midland Co. 


American Cyanamid Co. 
Hercules Powder Co. 
Hercules Powder Co. 
Rohm & Haas Co. 


Archer-Daniels-Midland Co. 


American Cyanamid Co. 

Eastman Chem. Products, 
Inc. 

Union Carbide Plastics Co. 

Hercules Powder Co. 

Enjay Chemical Co. 

Shell Chemical Co. 

Shell Chemical Co. 


PENToXOL* PENTCXONE* 

Solvent Solvent 

Supplier Viscosity, Cps., 25°C 
- 100 67 
- 58 38 
30 22 
25 20 
25 15 
90 63 
87 46 
a7 19 
11 2 
31 26 
11 rf 
14 8 
19 11 
23 14 
29 16 
18 9 
ae 17 
27 24 
13 14 
25 19 
17 i2 
42 <<} | 
27 23 
80 62 
147 75 
55 ie 
1260 630 
45 31 
898 240 
229 107 
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Remarkable activity of Shell’s 
PENToXONE high boiling solvent 
comes from this unique keto-ether 
structure. The COC of ethers and 
the double bond O of ketones com- 
bine for double action solvency. 

Shell’s PENToXOL solvent is a 
very closely related glycol ether. 

Both these solvents are true high 
boilers. PENToXONE’S total evapo- 
ration time is 2450 seconds. 
PENToXOL’S is 3375 seconds. 
*Shell Trade Mark. 





Shell Chemical 





Viscosities of resulting solutions measured in absolute units with capillary tube viscometers, 


Company 


Industrial Chemicals Division 
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and Gulf Oil Corp.’s planned installation at Cedar 
Bayou, Tex. (Chementator, Aug. 21, p. 55). Only 
description given of the Allied-Union plant is 
that it will produce “high-purity olefins and 
aromatics.” This probably means that products 
will include ethylene, propylene, benzene, naph- 
thalene and phenol. 

Merger of Union Texas (1960 gross sales: 
$76,565,000) into Allied ($765,796,000 gross sales 
in 60) will give the latter its first solid base in 
the booming petrochemical field. Unlike other 
major chemical companies such as Union Car- 
bide, Monsanto and Dow, Allied has been hesitant 
to invest in basic petrochemical facilities. Now, 
at one stroke, the firm will not only build a 
captive source for many of its chemical building 
blocks, but will also acquire considerable oil and 
gas reserves now controlled by Union Texas. 

Allied’s move points up the growing pressure 
towards vertical integration that is building up 
both in the chemical and petroleum industries. 
Now that another chemical company is “going 
basic” in hydrocarbons, more incentive will be 
created for the oil companies, which have been 
the traditional suppliers of building blocks, to 
integrate forward into chemicals in order to 
utilize existing raw materials. 





Cost of the 20-million-lb./ yr. adipic 
acid plant that Rohm & Haas Co. is 
building at Louisville, Ky., has been 
set at $5 million. Plant will be the first 
to use Scientific Design Co.’s cyclo- 
hexane oxidation process (Chem. Eng., 


Apr. 17, p. 130). 





Potential beryllium maker ponders 
value of new flotation process 


When Anaconda Copper Co. announced that it 
would consider entering the beryllium business 
(Chementator, Jan, 23, p. 71), it faced three major 
questions: (1) How big are the beryllium de- 
posits at its Mt. Wheeler, Nev., holdings? (2) 
Can the market support another Be producer? 
(3) What extraction process will work on the 
Mt. Wheeler ores? 

An answer to the third question has now 
been supplied by Bureau of Mines researchers 
at the Salt Lake City station. In a report to be 
issued shortly, the bureau will disclose that it has 
Successfully used flotation on the Mt. Wheeler 
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ores to produce concentrates containing 14% 
BeO—an adequate raw material for a metal- 
reduction process. 

Anaconda has already spent over $500,000 
to determine the extent of the deposits it has 
under option. Complete answers to the first two 
questions, however, probably won’t be arrived at 
until sometime in 1962. 

The bureau’s flotation process is described 
as an alkaline route using a sodium fluoride 
reagent with sodium hexametaphosphate as a 
modifier. With a 500-g. batch flotation cell and 
an ore sample running 0.49‘~ BeO, the investiga- 
tors obtained a 14% BeO concentrate with 82% 
recovery of Be values. (The Mt. Wheeler ores 
analyzed to date range from 0.50 to 0.60% BeO.) 

The new flotation method, however, will not 
work on the more finely divided ore found in 
Utah’s Spors-Topaz Mt. district (Chem. Eng., 
July 24, p. 66). 





Pennsalt Chemicals Corp. reports that 
it will shortly obtain a patent on a 
new method for manufacturing tetra- 
fluoroethylene. Pennsalt plans to 
make fluorocarbon polymer commer- 
cially under the trade name TFE 
Resin, says that the product is about 
to enter pilot-plant production. 





Gas bearings let expansion turbine 
run at speeds up to 180,000 rpm. 


A tiny expansion turbine developed by the 
Cryogenic Engineering Laboratory of the Na- 
tional Bureau of Standards (NBS) is reported 
to simplify small-capacity liquefaction plant 
design. In helium liquefaction, for example, the 
turbine eliminates needs for both the liquid- 
hydrogen precooling of helium and the subse- 
quent throttling valve. 

Key to the success of the high-speed midget 
expander (rotor is only 7-in. in dia.) is the use 
of gas-lubricated journal and thrust bearings of 
the externally pressurized type. Low friction 
losses permit operation up to 180,000 rpm. 

The unit was designed for a refrigeration 
cycle having an expander inlet temperature of 
17.6 K. and a flow rate of 530 std. cu. ft./min. 
The inlet pressure of 15 psi. is lowered to 1 psi. 
in the turbine. Power generated is absorbed by 


(Continued on page 66) 








Dorr-Oliver presents: 


: 

NEW DEVELOPMENTS 

FOR THE HYDROCARBON | 
PROCESSING INDUSTRIES 

' 


For Catalyst Recovery: 


The TMC DORRCLONE” 


Introduction of the TMC DorrClone for catalyst recovery represents a 
important breakthrough in processing technology. Its development is th 
result of years of research culminating in the production of a speci 
miniature ceramic cyclone, which, together with other features of desig) 
overcomes the problems of thermal and mechanical shock. 

Units contain 60, 80 or 300 miniature manifolded cyclones. Each indi 
vidual cyclone will clarify approximately 1 GPM. The assembly is designe 
to operate at 150 psig and 850°F. Construction conforms with AP 
practices. Installation of a TMC DorrClone reduces recycle to the cracker 
resulting in higher throughputs and lower carbon formation. 














2 For Carbon Removal from 
Distillate Bottoms: 


PC-20 MERCO" 
PRESSURE CENTRIFUGE 


The PC-20 Merco allows processing of materials which 
have formerly been considered too difficult for centrifu- 
gation. It provides for continuous, completely automated 
carbon removal from heavy distillate bottoms. Advanced 
design accommodates high temperatures — up to 450° F 
— and high pressures — up to 150 psig. 
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For Plastics Drying: 


The DORRCO FluoSolids” 
SYSTEM 


Application of the FluoSolids system provides an effi- 
cient, easily controlled method of drying heat sensi- 
tive plastics by vaporizing the solvent in a fluid bed. 
Heat for vaporization is supplied by recycling super- 
heated solvent back to the dryer. The system allows 
complete recovery of valuable constituents with mini- 
mum requirements in equipment, space and labor. 
Ease of sealing against loss of volatile solvents is a 
special feature. The flow chart illustrated represents 
a typical installation. Materials that can be handled 
include polyvinyl chloride, polystyrene, polycarbo- 
nates, polyethylene and polypropylene. 















For Polymer Dewatering: 


The MERCONE® 
SCREENING 
CENTRIFUGE 


This is a compact, self-contained unit that com- 
bines the features of a centrifuge and screen. 
High centrifugal force overcomes the capillary 
attraction of liquids to solids, reducing moisture 
to very low levels. As a result, heating require- 
ments in drying are reduced and dryer capacity 
is increased. Photo shows an installation at the 
plant of a leading plastics manufacturer. 







Write for information to 
Vorr-Oliver Incorporated, Stamford, Conn., 
r see our exhibit at the 
AI.Ch.E. Petrochemical 
nd Refining Exposition. 


Petrochemical and Refining 
EXPOSITION 


FEB. 26-27-28 +» MARCH 1, 1961 
MUNICIPAL AUDITORIUM 
NEW ORLEANS, LA. 


a DORPR-OLIVER 


WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 
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a centrifugal blower that acts as a brake on the 
unit. 

Both journal and thrust bearings operate at 
room temperature, with the rotor being mounted 
on an extension shaft that reaches into the cold 
area. The Type 410 stainless-steel shaft has a 
diameter of 7 -in., the same as the rotor. which 
minimizes axial thrust. It is estimated that 
much smaller turbines could be made to the same 
design. 

Turbine efficiency at design conditions 
should approach 60%, according to NBS. The 
bearings are stable and function properly at 
bearing-supply pressures of from 10 to 20 atm. 
Gas flow to the bearings is about 6-7% of the 
total flow. 

High-speed capability of gas-lubricated bear- 
ings is making this construction increasingly 
popular among turbine designers. The Stratos 
Div. of Fairchild Engine & Airplane Corp., for 
example, recently announced a line of gas- 
lubricated expansion equipment for cryogenic 
service. 





The U.S.s initial liquid-hydrogen 
rocket engine has successfully com- 
pleted preliminary flight-rating tests at 
Huntsville, Ala. Developed for the 
National Aeronautics & Space Ad- 
ministration by Pratt & Whitney, the 
engine develops about 15,000-1b. thrust, 
30% more ona weight basis than kero- 
sene-fueled engines. 





Federal agency, hedging, sees 1970 


engineering demand far over supply 


Couching its predictions of long-range demand 
for scientific and technical personnel in hesitant 
language, National Science Foundation has just 
released a study on the U. S.’s technological man- 
power requirements by 1970 (Chem. Eng.. Oct. 30, 
p. 124). Among its conclusions: 

¢ The chemicals and allied products industry 
will need 66,600 engineers and 84,800 scientists 
in 1970, an increase of about 80% over 1959. 

¢ Though 65% more chemists will be needed 
in 1970 than in 1959, their number will be only 
34% of all scientists and engineers in the in- 
dustry, as compared with 3714% in 1959. 

* Growth of scientific and engineering em- 
ployment in other CPI segments from 1959 to 
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1970 includes 120% for paper and allied products, 
40% for petroleum refining and products of 
petroleum and coal, 63% for stone, clay and glass 
products. 

A special study of the chemicals industry, 
which included depth interviews in companies 
that employ 59% of technologists in the in- 
dustry, was also reported by NSF. But because 
even in this study there was little attention to 
dynamic factors, some observers have criticized 
the results. Engineering time used for calcula- 
tions during the 1954-59 base period, for example, 
will have inflated the 1970 figure by the number 
of engineers that will actually be displaced by 
electronic computers. This alone might reduce 
the need from 66,600 to 50,000 engineers. 

On the other hand, average total demand 
predicted for 62,000 graduating engineers each 
year from 1959-1970 is already hopelessly beyond 
the supply. Only 37,800 graduated in 1960, 
fewer in 1961. And according to preliminary 
government figures (see p. 162), no solace can 
be found from this year’s low freshman engi- 
reering enrollment that many more annual 
graduates will be forthcoming during the ’60s. 

NSF believes, however, that its “methodolo- 
gical study,” despite shortcomings, provides a 
base “for progressively improved assessments of 

. . scientific and technical manpower needs.” 





Low-temperature shipping alters 
world’s energy-supply pattern 


On opposite sides of the globe, developments in 
low-temperature hydrocarbon’ shipping are 
changing the fuel-supply picture for countries 
such as Japan and England. 

A new type of tanker, under lease to Stand- 
ard Vacuum Oil Corp., is now on its maiden 
voyage from the Middle East to Japan, carrying 
20,000 tons of refrigerated propane and 20,000 
tons of butane, This first liquefied petroleum gas 
shipment is designed to augment the crude oil 
imports that Japan ordinarily receives. Ship- 
ments are being made from Saudi Arabia using 
LPG supplied by Arabian-American Oil Co. 

In Britain, meanwhile, the government’s 
Gas Council has finally approved plans to import 
354 x 10'' Btu. per year of liquid methane 
from the Hassi R’Mel field in Algeria. This 
program is a direct consequence of the successful 
test runs made by the tanker Methane Pioneer 
(Chem. Eng., Sept. 4, p. 64). 

By 1964, two liquid methane tankers will be 
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... GENERAL CHEMICAL! 





Here’s Why! 


All across the country, General 
Chemical’s mineral acid production 
and stock points are just around the 
corner from you. 


General Chemical mineral acids 
are produced at more than 20 loca- 
tions and are stocked at an addi- 
tional 17 strategic points in major 
consuming centers. This “broad- 
network” distribution system is 
always your insurance of prompt 
service .. . even emergency demands 
can be handled in stride. 


llied 


hemical 
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Here’s a handy guide to the General Chemical mineral acids—all 
top quality—that can be delivered to you fast, from key locations 
coast to coast. 


SULFURIC ACID 
Standard: 60° and 66° Baumé, 
99% H.SO, 
Diamond: 66° Baumé 
Reagent, ACS 
MURIATIC (Hydrochloric) ACID 
18°, 20° and 22° Baume, Standard 
Diamond, Crystal and Reagent Grades 
PHOSPHORIC ACID 


Wet Process, 75%, Com’! 
and Fertilizer Grades 


Food Grade, 75% 
N.F., 85% 
For more information about our mineral acids, prices, and 
delivery ...call or write your nearest General Chemical office. 


NITRIC ACID 

Diamond: 36°, 38°, 40°, and 42° 
Baumé 

Strong Nitric Acid, 95% and 
fuming grades 

Photo-Engravers’ Grade 

Reagent, ACS 


HYDROFLUORIC ACID 

Anhydrous, Aqueous 70%, and 
Reagent 

MIXED ACID 

Varying proportions of Nitric and 

Sulfuric Acids to meet customers’ 

requirements. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N.Y. 
In Canada, Allied Chemical Canada, Limited 
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supplying one-tenth of England’s total gas con- 
sumption. The plan represents a hefty $109-mil- 
lion capital investment: $39 million for liquefac- 
tion and loading facilities at Port Arzew near 
Oran; $20 million for the two tankers; $50 mil- 
lion for regasification and handling facilities in 
Britain. 

Transport of the methane to England will 
be handled by British Methane, Ltd., jointly 
owned by the Gas Council and Conch Interna- 
tional Methane. Conch in turn is owned 40% by 
Royal Dutch Shell and, in the U. S., 40% by 
Continental Oil Co. and 20% by Union Stock 
Yard & Transit. 





In a major victory for contract main- 
tenance, Fibreboard Paper Products 
Corp. has won a $309,000 judgement 
against the East Bay Union of Machin- 
ists’ Local 1304 in Alameda County, 
Calif., district court. Decision stemmed 
from the union’s strike in 1959 to pro- 
test the company’s signing of a mainte- 
nance contract with The Fluor Corp. 
(Chem. Eng., May 1, p. 112). 





Another company takes stock in 
making paper from synthetic fibers 


American Cyanamid Co. has developed a syn- 
thetic fiber sheet, made from acrylics, that is 
similar in appearance to paper. The sheet can 
be made on ordinary papermaking machines 
without need for binding agents or other ad- 
hesives. 

Cyanamid is the second U. S. firm to come 
out with unbonded nonwoven synthetic sheet- 
ing. Du Pont earlier announced development of 
an irregular fiber strand—called a fibrid—that 
can be mixed with slurries of conventional syn- 
thetic fibers to form self-binding sheets on 
papermaking equipment (Chem. Eng., Feb. 20, p. 
78). 

Made from acrylics, polyesters or poly- 
amides, fibrids obtain their bonding power from 
tentacle-like offshoots that hold adjacent fibers. 
By eliminating binders, production costs are 
lowered, and impregnation and _ surface-treat- 
ment properties are improved. 

Unlike Du Pont, Cyanamid is producing only 
acrylic papers. Among the markets it sees for 
its product are the electrical and filtration fields. 
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The sheet has good electrical insulation proper- 
ties, resistance to ultraviolet light and chemicals, 
plus compatibility with many resins that are 
used in plastics. 

Cyanamid views synthetic paper as a pos- 
sible major new outlet for some of its excess 
acrylonitrile capacity. One obstacle to volume 
production of synthetic papers, however, is their 
relatively high cost—now around $1.50/Ib. or 
more. But with a specialty-paper usage of 
around 2 billion lb./yr. to aim at, it’s a good bet 
that Cyanamid won’t be the last firm to vie for 
this market. 





Isocracking and Lomax join to form 
a hybrid hydrocracking process 


Universal Oil Products Co. and California Re- 
search Corp. (subsidiary of Standard Oil Co. of 
Calif.) are pooling their know-how to offer a new 
hydrocracking process called Isomax. Cal Re- 
search has been licensing a process under the 
Isocracking trade name and UOP has offered one 
called Lomax (Chem. Eng., May 1, pp. 38-42). 

Details of the technical exchange between 
UOP and Cal Research have not yet been worked 
out, so no one knows exactly what the new 
Isomax route will look like, except that it will 
“combine the best features of its two predeces- 
sors.” 

Isocracking and Lomax are both fixed-bed 
catalytic cracking processes that convert middle 
distillates into gasoline, or heavy distillates into 
middle distillates or gasoline, in the presence of 
hydrogen. Hydrocracking is a flexible reaction, 
can be run to maximize fuel oil or gasoline pro- 
duction, according to seasonal demands. 

With petroleum refiners planning to spend 
$775 million on new refining units next year, 
many observers believe there are several new 
hydrocracking plants in the offing. If so, the 
Isomax team will be in a strong position because 
the partners have the bulk of the commercial 
experience between them. Cal Research has 
licensed two units, one to Tidewater Oil Co. at 
Avon, Calif., one to Standard Oil Co. (Ohio) at 
Toledo, UOP has sold Lomax to Powerene Oil 
Co., Los Angeles, and Apco Oil Corp., Arkansas 
City, Kan. 

A fourth hydrocracking process, called H-Oil, 
has just been licensed from Hydrocarbon Re- 
search, Inc., for a 2,500-bbl./day unit to be built 
at Lake Charles, La., by Cities Service Co. 


For More Industry & Economic News. ..p.70 
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LOOK TO POWELL VALVES 


You can count on Powell Valves for the answer to virtually 
any flow control problem where corrosion, erosion, tem- 
perature, or pressure are encountered. Because, at Powell, 
you'll find the largest selection of valves for the chemical 
industry. 

For instance, only Powell offers you such a wide selection 
of materials—both ferrous and non-ferrous. This includes 
Stainless Steel, Nickel, Monel*, Hastelloy#, Ni-resist* and 
aluminum, just to mention a few. 


Powell Corrosion-Resistant Valves are also rated up to 2500 
pounds W.P. and for temperatures up to 1000F. For complete 
information and the answer to your corrosion, temperature 
or pressure problem, contact your nearby Powell distributor 
or write us directly. 


*Registered trade names of The International Nickel 
Company. 


#Registered trade name of Haynes Stellite Company. 








115th year of manufacturing industrial valves for the free world 


POWELL CORROSION RESISTANT VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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Zinc catalyst, added to the oxo reaction, is the key to producing dimer aldehydes for long-chain alcohols. 





ALDEHYDE DIMERIZATION PROCESS AIMS FOR PAYOFF 
IN BUDDING HIGHER-ALCOHOL MARKET 


Humble Oil & Refining Co. 
has come up with a modifica- 
tion of the basic oxo process 
and will now be competing 
with Continental Oil for pri- 
mary position in the higher- 
alcohol business. 


A sharp battle may be shaping up 
for the higher-alcohol market. 

Humble Oil & Refining Co. has 
developed a modified oxo process, 
called Aldox, that provides a cheap 
route to high-molecular-weight al- 
cohols. And Continental Oil Co. 
has revealed details of its Alfol 
process for making straight-chain 
primary alcohols via polymerization 
of ethylene.* Although the general 
outlines of the Alfol process have 
been known for some time, a de- 
scription of the Aldox route has not 
been previously discussed. 

At stake in the impending strug- 
gle are two major markets: plasti- 
cizers and detergents. Plasticizers 


*Presented at the 54th Annual AIChE 
meeting, in New York, December 7, 1961 
by P. A. Lobo, A. T. Ashton, D. C. Cold- 
iron and L. N. Vernon. 
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(mainly for polyvinyl chloride) are 
expected to soak up 225 million lb./ 
yr. of alcohols by 1965. Demand for 
alcohols in detergents is expected 
to reach something over 1 million 
lb./yr. by 1965, but this could in- 
crease sharply if the market builds 
up for biologically degradable de- 
tergents. (Sulfonated = straight- 
chain alcohols make _ biologically 
“soft” detergents, while conven- 
tional alkyl benzene sulfonates are 
biologically “hard,” cannot be de- 
graded in sewage treatment plants. ) 
>How They Stand—Humble’s di- 
merization process enables it to get 
unusually high yields from the 
basic oxo reaction, thus reducing 
production costs. Conoco’s process, 
on the other hand, produces only 
straight-chain alcohols, making the 
company the only producer of these 
materials from petroleum sources. 

Although Humble will neither 
confirm nor deny, trade sources in- 
dicate that the company is building 
a 30-million-lb./yr. Aldox unit at 
Baton Rouge, La. And a Japanese 
affiliate has also slated an Aldox 
unit, which will be part of a new 
petrochemical complex at Kawasaki. 

Meanwhile, Conoco is completing 


startup of its $10-million,100-mil- 
lion-lb./yr. Alfol plant at Lake 
Charles, La. The firm is also build- 
ing a second such unit in Germany, 
in partnership with Deutsche 
Erdoel - Aktiengesellschaft, to be 
ready when Germany’s legislation 
against biologically hard detergents 
takes effect in 1964. 

>Start With Lower Olefins — Al- 
though Humble is not giving out 
many details of its process, the pat- 
ent literature spells out most of its 
salient features.* Basically, the 
process alters the oxo reaction by 
using a zinc-containing catalyst to 
promote a dimerization during alde- 
hyde formation. Starting with an 
olefin of n carbon atoms, the proc- 
ess thus yields primary alcohols 
with 2n + 2 carbon atoms. 

There are two basic advantages 
to using short olefins to get long- 
chain alcohols. First, short olefins 
are more readily obtained and puri- 
fied from refinery streams. Second, 
yields from the oxo carbonylation 
reaction are higher with shorter 
feedstocks due to steric considera- 
tions. Alcohol yield, for example, 
decreases from about 70% with a 


© U.S. patent 2,820,067 and 2,845,465. 
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C, fraction, to 50°. with a C,, and 
less than 30% with a C,, feed. 

> How It Works—Olefin feeds.ocks 
flow to the Aldox reactor, which is 
operating under standard oxo con- 
ditions: around 3,000 psi. and 350 
F. Hydrogen and carbon monoxide, 
in about a 1:1 volume ratio, are 
added, along with a cobalt salt that 
acts as the carbonylation catalyst. 

In addition to the cobalt, a zinc 
modifier—probably zine acetylace- 
tonate—is charged with the feed- 
stock. According to the patents, 
this particular zine derivative is 
quite soluble in the aldehyde prod- 
ucts—a factor that has been found 
to contro] the dimerization reaction. 

The reaction starts with the 
standard carbonylation: 

RHC = CH, + CO + H. > 
RCH.-CH.-CHO 

The aldehyde, upon formation, 

then dimerizes, to form 
R(CH.);,;R(CH.) CHO 

Roughly half of the monomeric 
aldehyde is left unconverted. In 
addition, some of the dimer appears 
as a dialdehyde, which is subse- 
quently converted to the corre- 
sponding glycol. 
> Allow to Soak—After the initial 
reaction, the patents indicate that 
the dimerization is favorably af- 
fected by allowing the reaction 
products to “soak” for several hours 
at elevated temperatures. 

Effluent from the reactor passes 
through a high-pressure separator, 
then through a let-down valve. More 
zine catalyst is added and _ the 
stream is sent to the soaking vessel. 

The Humble patents are quite 
vague about the conditions for this 
heat-treating step, listing a pres- 
sure of 1 atm. to 1,000 psi.. tem- 
perature of 200-450 F., and a holdup 
time of 2-48 hr. If an aqueous so'u- 
tion of the zinc reaction modifier is 
used, an aqueous phase containing 
zinc and cobalt can be withdrawn 
from the soaking vessel. This re- 
duces the load on the succeeding 
de-cobalting step. 

Subsequent steps reflect conven- 
tional oxo technology: cobalt is re- 
moved from aldehyde products, 
which are then hydrogenated to 
form the corresponding alcohols. 
Starting with a heptane fraction, 
an alcohol product with the follow- 


ing weight composition can be pre- 
pared: 


Unreacted hydrocarbons ....... 10.1% 
ORE oS eee 42.0 
Intermediate ................. 4.4 
OFT Oo) | earree | | 
OSS Sean nS 
JCC, 1” nn 9.3 


This particular product spread was 
obtained by using 0.2°¢ anhydrous 
cobalt acetate and 0.05 zine 
acetylacetonate as catalysts. 

> Conoco’s Route — Production of 
higher-alcohols via ethylene poly- 
merization differs in several re- 
spects from Humble’s approach: 
(1) Conoco produces only straight- 
chain material while Humble, start- 
ing with fractions such as heptenes, 
will have considerable branching. 
(2) Conoco’s process produces a 


‘ 


statistical “smear” of alcohols, 
hence requires considerable frac- 
tionation to yield pure material. 
Humble’s process is quite selective, 
depends only on the type of feed- 
stock charged. (3) The Alfol route 
is an inherently more expensive 
process because it involves hazard- 
ous, pyrophoric materials. 

Conoco’s process starts with a 
two-step reaction of aluminum 
powder, hydrogen and ethylene to 
form aluminum triethyl, which is 
in turn polymerized to form an 
aluminum alkyl. Air-oxidation of 
the alkyl gives an aluminum alk- 
oxide that is then hydrolyzed with 
sulfuric acid to form the crude al- 
cohol mixture. Dehydration and 
fractionation provide final separa- 
tion of the alcohols.— RAL 








lations. 





Chemicals carved out of bark by spray dryer 


Three new products, made from Douglas fir bark, have been introduced 
by Weyerhaeuser Co.: a lignocellulosic fiber, a mixture of sodium salts 
of phenolic acids, and a wax mixture. 
Weyerhaeuser chemical extraction process, of which the spray dryer 
(above) is a part. Uses for the fiber product, trademarked WEF, include 
reinforcing for thermo-setting compounds and polyester premix formu- 








Products result from a new 
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INDUSTRY & ECONOMIC NEWS... 


POROSITY OPENS WAY TO NEW USES FOR PLASTICS 


Plastics that breathe and 
either hold or pass liquids 
are extending polymers’ 
usage in areas as diverse as 
raincoats and self-oiling 
bearings. 


Porous plastic, a new physical 
form of thermoplastic polymers, 
promises big new market outlets 
for resins. 

The pores are being exploited 
both as voids and as reservoirs for 
liquids. Empty, pores in plastic film 
are useful because they impart 
“breathing” qualities and filtering 
properties. Filled, they act as liquid 
containers in products such as car- 
bon paper, ink rolls and oil-satu- 
rated bearings. 

One manufacturer, Reeves Bros., 
New York, already is using about 
250,000 lb./yr. of polyvinyl] chloride 
to make microporous raincoats in a 
plant started up at Buena Vista, 
Va., less than two years ago. 

Equally as varied as the uses of 
porous plastics are the methods 


NI 
No 


used to create the pore structures. 
Roughly, these methods may be 
categorized as either fluid or dry 
processes. The fluid processes ap- 
pear to make more-flexible films, 


with pore sizes in the 1-10 micron 
range. 

Most porous products are formed 
as film or sheeting, although tubes 
and rods can also be made. For 





Watchful operator at ESB-Reeves oversees forming of porous structure in plas- 
tic film as hot water swells and breaks starch granules dispersed through web. 
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Ruberoid offers a full line of quality insulation, 
covering virtually every industrial application. 
Check this page for your needs! 

RUBEROID Calsilite” Insulation 
Calsilite—for temperatures up to 1250°F. 
Calsilite-Hi—for temperatures up to 1800°F. 


Strong, pre-molded insulation for power and 
Process piping, equipment. Initial cost low... ap- 
Plication cost minimal. Calsilite cuts and mitres 
smoothly. ..easily. Provides neat appearance 
with minimum upkeep. Available in pipe cover- 
ing, block, and three-segmental forms in 

wide range of sizes and thicknesses. 


RUBEROID Fiber Glass Duct Insulation— 
Thermal: all-temperature wrap-around. 
Acoustical: liner, keeps duct systems quiet. 


Both available in compression-packed rolls...can 
be furnished with facing of aluminum foil, vinyl, 
or reinforced asphalt laminated paper. 


RUBEROID Fiber Glass Pipe insulation—For low- 
pressure applications. Economical and easy to ap- 
ply. Furnished in 3-foot lengths—with or without 
various jackets, in variety of sizes and thicknesses. 


RUBEROID Cements—the perfect teammates for 
Ruberoid insulation. Choose Mineral Wool Cement 
... Calsilite Cement...Single Coat Cement... 
Asbestos Cement. 


Write today for illustrated brochures 
and facts about our technical assistance. 


The RUBEROID Co. 


INDUSTRIAL INSULATION DIVISION 
733 THIRD AVE., NEW YORK 17, N. Y. 
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irregular shapes, compression mold- 
ing is used. 

In broad outline, the fluid proc- 
esses consist of mixing a plasticized 
resin with an incompatible mate- 
rial, then shaping to order and set- 
ting. The incompatible material, 
which may be removed later, cre- 
ates a network of pores in the fin- 
ished structure. ESB-Reeves Corp., 
Glenside, Pa. (owned jointly by 
Electric Storage Battery Co. and 
Reeves Bros.) and S. C. Johnson & 
Son, Inc., Racine, Wis., both have 
commercial processes that fall into 
this general category. 

The dry processes involve sinter- 
ing of finely divided resin, pre- 
formed in the shape desired. Rogers 
Corp. (Rogers, Conn.), Polymer 
Corp. (Reading, Pa.), and Eng- 
land’s Pritchett & Gold, and E. P. S. 
Co., Ltd., are all turning out prod- 
ucts via processes of this nature. 

End use to which Reeves Bros. 
has put the ESB-Reeves process 
promotes the products’ ability to 
transmit vapors while holding back 
water. In a raincoat, for example, 
the plastic is a permanent water 
barrier, while at the same time it 
allows body heat and moisture 
vapor to escape. 

Electric Storage Battery uses the 
process to make microporous poly- 
vinyl chloride battery separators. 
Pore structure of the plastic is such 
that it readily permits passage of 
the electrolyte but prevents any 
minute solid particles from pene- 
trating the separator. 

ESB-Reeves Corp. aims to de- 
velop new uses of its microporous 
materials and to license the process. 
According to Dr. Howard Strauss, 
vice president, serious negotiations 
for licensing are currently under 
way in several fields. 

A broad range of products is now 
emerging from the company’s pilot 
plant at Glenside, Pa. The plant 
possesses two process lines, one for 
unsupported film and sheeting, and 
one that turns out the new mate- 
rials coated onto conventional fab- 
ric backing. 
>Supported and Unsupported 
Films—Though raw materials are 
cheap, and end products are 80% 
air, the manufacturing process is 
tricky, so that prices of micropor- 
ous plastic-sheet material range 
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from 35¢ to $9/sq. ft. The unsup- 
ported materials cost more because 
their average thickness is 10-15 
mils compared with 1-3 mils for 
supported plastic. The latter cosis 
65-75¢/running yard. 

Protective clothing, from rain- 
coats to baby pants to exposure 
suits for the military, is the initial 
market target for sale of supported 
film. 

Unsupported film is expected to 
provide fine-pore dust bags for dust 
collectors, bottle caps for foods and 
volatile liquids, an alternate for 
leather in shoe liners and uphol- 
stery. As a low-volume insulator 
for apparel lining, 20 mils of un- 
supported microporous plastic can 
replace 120 mils of fleece. 

Microporous plastic makes an ab- 
solute filter for material of 4 mi- 
crons and even smaller. With or- 
ganic solutions that wet plastic, the 
material can be used as is. Water 
solutions can be handled by treat- 
ing the plastic with a_ wetting 
agent. It’s even possible to sepa- 
rate two liquids by filtration if they 
differ in surface tension. 

Microporous Kel-F sheeting lasts 
indefinitely as a replacement for 
canvas or asbestos, serving as elec- 
trolytic diaphragms in hydrogen- 
oxygen generators, chlorine-caustic 
cells, fuel cells. For high-tempera- 
ture filtration, it will stand 320 F. 
compared with 250 F. for the best 
competing materials, woven poly- 
ethylene or polypropylene. 
> Which Polymers— The process 
can be used with almost any mate- 
rial that is thermoplastic or that 
goes through a thermoplastic phase 
at some stage in its processing. 
However, Strauss names polyethy]l- 
ene, polyvinyl chloride and rubber 
as the top candidates for large- 
volume use. 

Unsupported microporous rubber 
is destined for shoe soles (where it 
offers abrasion resistance equal to 
plastic’s), “breathing” foundation 
garments and bandages. A promi- 
nent distributor will soon use it as 
the top of a cosmetic-lotion dis- 
penser. 
> Empty vs. Filled Pores—Most of 
the uses being developed for ESB- 
Reeves materials focus on products 
with empty pores. By contrast, S. C. 
Johnson—which, like ESB-Reeves, 


uses a fluid-type process—is mar- 
keting its microporous plastic as 
Porelon, a fluid-containing plastic. 
Already Porelon is finding sig- 
nificant application as an inking 
device to be used in code-dating 
machines that mark cartons and 
packages on conveyor lines. 

Johnson itself is in a position to 
manufacture a wide range of mark- 
ing devices through its production 
facilities in Racine, Wis. However, 
it will license selected companies 
to manufacture and sell products 
in the fields of cosmetics, toiletries 
and pharmaceuticals. 

The company emphasizes that a 
liquid product can be included in 
Porelon at the time the structure 
is formed, and subsequently re- 
leased upon compression or contact, 
at a controlled rate. The result is 
a unique package applicator that 
holds a liquid essentially in a solid 
form. 

The material can be cast in al- 
most any shape and its resiliency 
can be varied from spongy to rigid. 
The incompatible liquid may com- 
prise up to 50% of the total mass. 
Pore size can be varied down to less 
than 1 micron. Release rate of con- 
tained liquid can be controlled by 
varying viscosity or size of pore 
structure. 

However, if a pore structure de- 
void of active liquid is desired, the 
incompatible liquid can be removed 
from it, during manufacture by 
compression, leaching or volatiliza- 
tion. It is in this area of completely 
porous materials that Johnson’s 
microporous plastic will most likely 
compete with ESB-Reeves’ prod- 
ucts. 

Producers of sintered porous 
plastics seem to be taking sides in 
favor of either the empty-pore or 
full-pore product. 

For its Poron porous plastics, 
Rogers Bros. looks to use in shoe 
inner soles, sweatbands, filters, sur- 
gical dressings. Pritchett & Gold 
and E. P. S. suggest their sintered 
linear polyethylene for ink pads as 
well as air and liquid filtration and 
electrolytic diaphragms. 

But, for its sintered nylon, Poly- 
mer Corp. emphasizes end uses in 
oil-filled bearings and other wear 
parts that are used where low-fric- 
tion lubricated surfaces must be 
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And at Orange, we have the facilities to construct and install 
pressure vessels and special steel tanks to handle most any 
themical. The barge shown above was built at Orange. It is 
tlassed by the American Bureau of Shipping to -kAl Pressure 
Tank Barge, River Service, and is certified by the U. S. Coast 
Guard for transporting liquid chlorine in bulk, inland service. 
This barge can carry 123,000 gallons of liquid chlorine each 
trip—enough to purify the drinking water for a city the size of 
Pittsburgh, for 8 years! 

let us take care of your water transportation equipment needs. 
Just contact our Marine Department, Ambridge, Pa., or any of 
our district offices. USS is a registered trademark 


‘eneral Offices: 525 William Penn Place, Pittsburgh, Pa. 

Contracting Offices in: Ambridge e Atlanta e Baltimore e Birmingham e Boston e Chicago e Cincinnati 
Veveland © Dallas * Denver © Detroit » Elmira e Gary e Harrisburg, Pa. e Houston e Los Angeles 
Memphis Minneapolis « New York e Orange, Texas e Philadelphia e Pittsburgh e Portland, Ore. 
Wanoke © St. Louis « San Francisco « Trenton United States Steel Export Company, New York 





The design... the tanks... the hull 
... all by American Bridge 


Complete barge construction service—from design through 
delivery—is available from American Bridge at three strategic 
locations : Ambridge, Pa., Orange, Texas, and Trenton, NewJersey. 


This mark tells you a product is made of 
modern, dependable Steel. 


American Bridge 
Division of 
United States Steel 
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maintained over indefinite periods 
without subsequent lubrication. 

> Processes—To make porous plas- 
tics, ESB-Reeves mixes melted ther- 
moplastic with plasticizer and 
starch of selected particle size: rice 
starch for 1 to 5-micron pores; corn 
starch, 5 to 10; wheat starch, 20 to 
30; potato starch for pores to 150 
microns. Mix is extruded, calen- 
dered or spread-coated to desired 
shape. 

> Incompatible Solid—Rollers con- 
vey the shaped sheet material 
through an open tank of boiling 
water. Each starch particle gels, 
expands to 24 times its original 
size and ruptures the surrounding 
plastic. 

Sheeting is next roller-conveyed 
through a second tank in which hot 
sulfuric acid leaches out the starch, 
shrinks the plastic to its original 
size and leaves it finely channeled. 
Speed of the rollers in both tanks 
must be carefully set to accommo- 
date linear expansion and equiva- 
lent contraction of the sheeting, 
which amounts to as much as 50%. 

For unsupported material, about 
four parts of plasticizer (solvent) 
is used to one part of plastic. For 
supported film, eight or ten parts of 
plasticizer is used to give a liquid 
rather than a doughlike mix. 

When shaping is to be accom- 
plished by extrusion, a _ closed 
system with volatile organic plasti- 
cizers—cyclohexanone or isopher- 
one—is used. However, to cut down 
on plasticizer losses during calen- 
dering, ESB-Reeves has developed 
leachable plasticizers (which the 
company does not wish to identify). 
For organic plasticizers, a solvent- 
recovery system involving simple 
condensation and, sometimes, car- 
bon adsorption is included in the 
process train after the shaping 
step. Leachable plasticizer is re- 
moved by chemical extraction plus 
the starch-swelling step. 
> Incompatible Liquid—JIn S. C. 
Johnson’s process (U.S. patent 
2,777,824), the first step is the 
mixing of a resin (most commonly 
PVC, but others may be used) with 
plasticizers and an incompatible 
liquid. The resulting plastisol is 
cast in the desired shape or form, 
and fused. 

The fusion process can be accom- 
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plished most readily through the 
application of heat. The amount of 
heat is dependent upon the formula, 
the size and shape of the part being 
prepared, and the time involved. 
The only limitation on the incom- 
patible liquid is that it should 
neither be a plasticizer nor a sol- 
vent for the resin. 

> Porosity in Doubt — Somewhat 
related to the field of microporous 
plastics is the Nu-Kote carbon paper 
development by Burroughs Corp. 
This carbon paper includes a plastic 
coating containing liquid ink that 
is expressible from the plastic to 
make a mark on copy paper, when 
pressed against it by a typewriter 
or pencil. 

However, according to Bur- 
roughs, it is not certain that the 
plastic coating on the carbon paper 
is actually porous. The fact that it 


retains liquid ink and expresses it 
when subjected to pressure would 
make it appear as if it had a porous 
structure. But this property might 
also be explained by other phe- 
nomena—for example, by the mech- 
anism by which secondary plasti- 
cizers migrate and exude from 
plastics. 

Whatever the explanation for its 
behavior, Nu-Kote carbon paper is 
made by preparing a coating mix- 
ture that includes the plastic in 
solution in a volatile solvent (U.S, 
patent 2,944,037) rather than in 
dispersion. The mixture also in- 
cludes the expressible liquid ink, 
which is an incompatible liquid and 
coloring matter. This mixture is 
coated on the paper, and the volatile 
solvent is evaporated, leaving a 
coating of the plastic containing 
the expressible liquid ink.—FA 





efforts and engineering skill.” 


AIME, ASME and AIEE. 





Medal awarded at Engineering Center dedication 





Highlighting the dedication ceremonies of the $12-million, 20-story 
United Engineering Center on Nov. 9 in New York, former President 
Herbert Hoover presents the 1961 Hoover Medal for “distinguished public 
service” to Mervin J. Kelly (left), former chairman of the board of 
Bell Telephone Laboratories, Inc. Looking on is Walker L. Cisler, chair- 
man of the award election board, who cited Dr. Kelly’s “dedicated 


United Engineering Center houses 19 engineering societies and groups, 
representing 300,000 engineers (Chem. Eng., Sept. 4, 1961, p. 76; Nov. 16, 
1959, p 208). The skyscraper is owned and operated by United Engineer- 
ing Trustees, Inc., founded by five engineering societies: AIChE, ASCE, 
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LOWER PRICES MEAN YOUR DOLLAR BUYS 
UP TO 60% MORE ALCOHOL THAN IN 1992! 


Expanded facilities, increased sales and production 
economies have enabled Enjay to pass substantial 
savings along to its oxo alcohol customers over the 
years. The table at right shows you how much more 
isooctyl, decyl, or tridecyl alcohol your dollar buys 
today as compared to 1952. 


At the same time, the quality of Enjay alcohols is 
constantly being improved. Enjay also stands ready 


with technical assistance on any problems you may 
have. These are two added advantages of dealing 
with a leader in the chemical field. 


For more information on the full line of Enjay 
alcohols and chemi- 
cals, write to Enjay, 





YOUR ALCOHOL DOLLAR BUYS: 
1952 1956 1961 








-TSOOCTYL (Ibs) 38 48 5.6 
15 West 51st Street, | pecyt cbs, 36 48 5.6 
New York 19, N. Y. TRIDECYL (Ibs.) 3.1 4.2 5.0 





EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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Capital spending 
(million dollars) 


Chemicals & allied products 
Petroleum refining 
Petroleum chemicals 
Nonferrous metals 

Pulp & paper 

Rubber 

Stone, ciay & glass 

Food & beverages 

Total 


Operating rates 
(percent) 


Chemicals & allied products 
Petroleum refining 
Petroleum & coal products 
Nonferrous metals 

Pulp & paper 

Rubber 

Stone, clay & glass 

Food & beverages 


If business adheres to pres- 
ent plans, 1962 will be a rec- 
ord year for capital spend- 
ing, second only to 1957. In 
all but one case, the chemical 
process group will increase 
outlays. 


Segments of the chemical process 
industries now expect goods sold in 
1962 to exceed 1961 volume by 
amounts ranging from 2% for 
petroleum and coal products to 9% 
for nonferrous metals. And they 
plan to back up this rise with in- 
creased capital expenditures for 
new plant and equipment. 

A notable exception to this spend- 
ing trend is the chemical and allied 
products sector of the chemical 
process industries which, based on 
lumping the petroleum industry’s 
expenditures for chemical facilities 
with those of chemical and allied 
industries, now plans no change in 
its sizable capital spending volume. 
Undoubtedly, chemical manufac- 
turers’ plans are being influenced 
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by some 1961 price cuts. As prices 
have skidded, profit margins have 
narrowed, and earnings have failed 
to meet expectations. 

However, these price declines 
seem to be ending. Total growth in 
demand for chemicals and _ allied 
products may be even greater than 
the 7% indicated by companies re- 
plying to McGraw-Hill’s fall survey 
of their preliminary plans for 1962. 
Thus prospects are very good that 
next year chemical production will 
be more profitable. And there is a 
strong possibility that producers 
will increase capital spending 
significantly when plans are final- 
ized. 
> Best, or Second Best? — As a 
whole, U.S. business in 1962 will 
increase its capital expenditures 
4% over outlays made during 1961. 
And the manufacturing segment of 
the economy looks for a 7% rise in 
its new plant and equipment invest- 
ment in the year ahead. 

If they materialize, these plans 
will make 1962 the second best year 
on record for such expenditures. 
Only in 1957 did business spend 


Est. Planned 1961-1962 Planned 
1958 1959 1960 1961 1962 % Change 1963 
1,320 1,235 1,600 1,650 1,620 «= 2 1,570 
665 583 468 574 775 +35 767 
150 260 289 +11 266 
441 313 310 260 280 + 7 350 
578 630 750 720 760 + 6 770 
134 190 230 220 240 +11 260 
399 529 620 490 530 + 8 530 
742 825 920 980 1,040 + 6 930 
4,279 4,305 5,048 5,154 5,534 + 7 5,443 
Sales increase 1961-1962 
(percent physical volume) 
Preferred Actual Actual 
Dec. 1960 Sept. 1961 
93° 75 79 7 
97 81 87 a 
_ — _— 2 
96 72 79 9 
100 8s 90 6 
96 76 87 8 
90 70 77 8 
93 81 82 6 


INDUSTRY’S SPENDING PACE QUICKENS FOR 1962 


more than $35.8 billion, the amount 
planned for next year. With the 
economy now advancing strongly, 
and in the light of past experience, 
chances are good that plans will be 
revised upward to boost spending 
to a new record level. 

>In CPI, Refiners Lead —In the 
chemical process industries seg- 
ment of U.S. business, petroleum 
refiners’ plans stand out. After 
pulling back from a 1960 low to 
a 1961 level that approximates 1959 
expenditures, refiners now plan to 
move ahead by a wide margin, from 
$574 million to $775 million. And 
plans for 1963 are close to the lat- 


ter figure. This new spending 
surge conforms to historical pat- 
terns that show similar action 


whenever the operating rate passes 
85%. 

Also revealed by this survey is 
the relationship between money to 
be invested in refining vs. chemi- 
cals manufacturing. Despite all the 
publicity given to petrochemical 
ventures, refining is still getting 
the heavy end of capital appro- 
priations. 
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Be SURE- don’t BARGAIN with SAFETY 
even EVER-TITE 


*The Ever-Tite Trademark is a hallmark of dependability in fittings for the 
petroleum and chemical industries—proved by 25 years of pre-eminence. 


INC., 254 WEST 54th STREET, NEW YORK 19, N. Y. 
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Emery Industries’ greatly 
increased capacity exceeds 
present need for oleic acid 
oxidation process. Aim is to 
provide low-cost ozone to 
accelerate new-product de- 
velopment. 


With its new $6,000,000 ozone- 
oxidation plant now on stream at 
the company’s Cincinnati facility, 
Emery Industries is reportedly the 
largest ozone-producing chemical 
concern in the world. 

The new plant incorporates proc- 
essing improvements based on Em- 
ery’s extensive experience in large- 
scale ozone output, as well as 
esterification and supporting facili- 
ties, including an air liquefaction 
plant for production of oxygen. The 
result: a large supply of low-cost 
ozone for oxidation operations. 

Primary use of the additional 
ozone will be to increase the pro- 
duction of azelaic and pelargonic 
acids from oleic acid. These acids 
are largely used as plasticizers for 
vinyl plastics, synthetic lubricants 
for jet engines, stabilizers and flo- 
tation agents. 

However, the extra capacity will 
enable Emery to: (1) produce new 
chemicals from fats and petroleum, 
(2) make ozone available to other 
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Pelargonic Acid 


(OlT-Tremelotie) 
‘ozonide 


OZONIDE 
DECOMPOSER 


STILL STILL 


OZONE’S MAJOR PRODUCER PURSUES NEW USES 


companies who, while desiring to 
commercialize oxidation processes, 
do not have their own generating 
facilities. 

>Splits Double Bonds—In the 
oleic acid process, developed by Em- 
ery in 1953, the double bond of the 
fat is attacked by ozone, cleaving 
the chain to yield a C, dibasic acid 
(azelaic) and a C, monobasic acid 
(pelargonic). 

The reaction proceeds as ozone 
reacts with oleic acid at the 9, 10 
ethylenic linkage to form an ozon- 
ide, which is then reacted with oxy- 
gen to produce the acids. 

Mixture is distilled to remove the 
pelargonic acid. Azelaic being 
water-soluble is put through an ex- 
traction purification, flaked and 
packaged. 

Ozone is generated by passing 
oxygen from the on-site air lique- 
faction plant through a silent elec- 
trical discharge. Yield is about 2%. 

Since the ozone is unstable, the 
O. = O; mixture is fed directly from 
the generator to an absorber, where 
it moves counter to a stream of 
oleic acid (flowsheet above). Here, 
all but minute traces of the O, are 
absorbed by the acid. The O, is 
reconditioned to remove water va- 
por and organic matter picked up 
in the absorber, then recycled. 

Reaction between oleic acid and 
ozone is exothermic. Since greatest 


| ‘red. 
acid 


FLAKER 


EXTRACTOR 





yields of azelaic acid are obtained 
at temperatures below 115 F., the 
absorber is provided with cooling 
facilities. 

To prevent inert gas buildup in 
the recycled oxygen, which could 
greatly reduce the efficiency of the 
ozone generator, a portion of the 
gas is continually removed and an 
equal portion of fresh oxygen is 
added. 

Gas bled from the system is used 
in the second processing step—oxi- 
dation of the oleic acid ozonides. 
In this way, O, consumed in the 
process is kept near theoretical re- 
quirements. 
> Oxidizing the Ozonides — This 
step is performed in special reactors 
designed to obtain maximum con- 
tact between liquid and gas, while 
removing heat from the liquid. 

At startup, sufficient heat must 
be applied to decompose the ozon- 
ides—a temperature of 175-200 F. 
is needed. After reaching this 
temperature, oxidation of aldehydes 
generates more heat than is neces- 
sary to maintain optimum tempera- 
ture, so cooling is applied. 

Splitting the oleic acid and oxi- 
dizing the ozonides requires approx- 
imately 10 hr. The mixed acids are 
fed to a still operated at 417 F. 
and 25 mm. Hg, where the mono- 
basic acids are removed. These 
are separated by fractional distil- 
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. Andy and Brandy seem to have 
, the iatest approach to their heat 
4 b transfer problem 


Are your heat transfer problems being solved 
is the modern way—the Heliflow way? 


Here is why thousands upon thousands of Heliflow installations have 
far eclipsed other heat exchanger designs in producing 








des. 
the @ Higher rates of heat transfer 
sail ® Trouble-free operation year in and year out, regardless of tempera- 
hi tures or pressures 
18 e ° . 
ove ® Compact design—in a complete range of sizes 
on- ® Close temperature approach (due to unique Heliflow construction) 
hile * Minimum first cost based on dollars per BTU rate 
biel Industries in the United States demanding the most exacting require- 
si ments have made Heliflow their standard heat exchanger for hun- 
F. dreds and hundreds of applications. 
his Call our sales engineer in your area. He is trained to give you the 
des correct answers—the modern answers. 
"eS- i 
ra- ae Po t 
” Metstiowy Corporeatior 
xi- GRAHAM MANUFACTURING CoO., INC. 
Ox- 170 GREAT NECK ROAD - GREAT NECK, N. Y. 
are Offices in principal cities and Canada 
F. dali Dita ie ite Phantom view showing unique 
$ ia, r P . 
no- Other Graham-Heliflow precision-built products: Helifiow construction 
Steam Jet Ejectors, Monobolt Heat Exchangers, 
ese Deaerating Heaters, Surface and Barometric Condensers, 
. Steam Vacuum Refrigeration, Aquadyne Evaporative Condensers, 
til- Panaflow Exchangers. 
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lation to obtain relatively pure 
pelargonic acid having excellent 
color and stability. Remaining prod- 
ucts go to a second still, operated 
at 490 F. and 3-4 mm. Hg, where 
azelaic and other acids boiling un- 


der these conditions are removed. 

These acids are extracted by wa- 
ter at 200 F. Then the water is 
evaporated, leaving a water-white 
solid containing about 85% azelaic 
and 15% other dibasic acids.—AVG 











Aerial view of Southwest Research Institute, conference cosponsor. 


CONFERENCE TO EVALUATE METHODS 
FOR PETRO-PLANT MANAGEMENT 


Southwest Research Insti- 
tute will be Chemical Engi- 
neering’s cosponsor of a con- 
ference that will examine 
profitable management of 
petrochemical and _petro- 
leum operations. 


With the recent upsurge in con- 
struction of petrochemical and 
petroleum refining plants, the prob- 
lem of running such installations 
profitably has been growing in- 
creasingly complex. Under’ the 
stimulus of the tightening profit 
squeeze, a host of new tools for 
technical management have been 
devised. 

To provide a critical evaluation 
of these methods, and to present 
other new ideas on plant operation, 
CHEMICAL ENGINEERING and South- 
west Research Institute are spon- 
soring a conference to be held in 
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San Antonio, Tex., on April 24-25, 
1962. This meeting, with the theme 
“Managing Petroleum and Petro- 
chemical Operations,” is the third 
annual conference sponsored by 
CE in cooperation with a nonprofit 
research institute.* 

As an added point of interest, 
the meeting will take place during 
San Antonio’s famous Fiesta Week, 
which is climaxed by San Jacinto 
Day—celebrating an important bat- 
tle won by the Texans in their war 
for independence. Conference at- 
tendees will have a chance to enjoy 
the fiesta, including the colorful 
river parade of floats (that really 
float), which will take place on the 
evening of the day preceding the 
conference. 

Here is an outline of the confer- 
ence program: 


Session 1: “External Relations 


* The first was held at Midwest Re- 
search Institute, Kansas City, Mo.; the 


second at Armour Research Foundation, 
Chicago. 








With Communities and Other 
Plants.” Two papers will be given, 
one covering pitfalls to be avoided 
when building a new plant, the 
other discussing how to solve prob- 
lems of existing installations. 

Session 2: “Internal Relations,” 
First two of the three papers will 
outline problems of dealing with 
absentee management; one cover- 
ing plants in the U.S., one devoted 
to plants abroad. Third paper will 
outline how to utilize in-plant re- 
search and development. 

Session 3: “New Tools for Deci- 
sion Making.” A panel will define 
the usefulness—and limitations—of 
new techniqves such as critical- 
path scheduling, evolutionary 
operation, and linear programming. 
The panel will be followed by a 
film showing how the Navy used 
critical-path scheduling in speed- 
ing up the Polaris prog:am by two 
years. 

Session 4: “Preparing for the 
Future.” First of two papers will 
be devoted to the training and de- 
velopment of engineering talent, 
the other to planning for the future 
in technology and markets. 

Southwest Research Institute, 
the conference host, has undergone 
an explosive rate of growth in the 
past decade, expanding from a 
small research and development 
group into one of the country’s 
major applied research centers. 
The institute is just completing a 
new physics and electrical engineer- 
ing building, and has a chemistry 
and chemical engineering building 
on the drawing boards. 

Among the current research pro- 
grams in chemical engineering are 
studies in encapsulation processes, 
and analytical research—largely in 
the area of gas chromatography. 
SwRI also has conducted extensive 
research on sulfur, has proposed 
water transportation of sulfur by 
casting it into solid barge-shapes, 
and mining it by nuclear explosives 
(Chem. Eng., June 27, 1960, p. 66). 

SwRI has aiso been active in pro- 
grams for abatement of air and 
water pollution, has examined ways 
to oxidize harmful hydrocarbons in 
automobile exhausts. It has also 
developed several water-treatment 
cycles that permit water re-use. 
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Tolerances up to 0.000020” can be obtained on Coors high alumina spherically 
ground bails. Tolerances remain constant at cryogenic, room or elevated tem- 
peratures, because the material is dimensionally stable over a wide temperature 
range. Applications for Coors spherically ground balls include bearings, gauges 
and check valves. Coors high alumina ceramics are hard (Rockwell 45N 75-81) and 
extremely wear resistant—over 240,000 psi to over 350,000 psi compressive 
strength—completely homogeneous—chemically inert—non-magnetic—less than 
half the weight of steel, less than one-fourth the weight of tungsten carbide. 
Spherically ground balls, spherical within 0.0001”, are kept in stock covering a 
wide range of sizes. Write for Data Sheet No. 5004. Regional Sales Managers: 
West Coast, William S. Smith, Jr., EM 6-8129, Redwood City, Calif.; MipwesT, John E. Marozeck, FR 2-7100, 
Chicago, Ill.; CENTRAL, Donald Dobbins, GL 4-9638, Canton, Ohio; East Coast, John J. McManus, MA 7-3996, 
Manhasset, N. Y.; NEW ENGLAND, Warren G. McDonald, FR 4-0663, Schenectady, N. Y.; SOUTHWEST, Kenneth 
R. Lundy, DA 7-5716, Dallas, Texas; O1L FieLD INpusTRY, William H. Ramsey, UN 4-6369, Houston, Texas. 


~ ALUMINA CERAMICS 


Coors Porcelain Company 
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Potlatch’s No. 1 paper machine (drying section shown above) is the first unit in 
the pulp and paper industry to be adapted to computer control. 


POTENTIAL SAVINGS SPUR USE OF 
COMPUTER FOR PAPER MACHINE 


Now logging operating data, 
open-loop computer-control 
system will soon be helping 
paper-machine operators cut 
losses from downtime and 
off-grade production. 


Learning to apply computer- 
control techniques to papermaking 
has been a slow process. Even now, 
many of the problems remain ill-de- 
fined and unsolved. Nonetheless, 
International Business Machines 
(IBM) has taken a drastic, and 
expensive, step to meet one such 
problem: controlling the paper- 
forming process. 

At the Lewiston, Ida., plant of 
Potlatch Forests, Inc., IBM has in- 
stalled a 1710 process control sys- 
tem on the “wet end” of one of the 
plant’s two kraft-paper machines. 
Now only used for logging data, 
unit is expected to be exerting 
open-loop control by next spring. 

With this system, Potlatch engi- 
neers hope to save a minimum of 
$600,000/yr. by: 
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e Reducing downtime due to 
paper breakage caused by incorrect 
machine settings. 

e Minimizing the amount of 
off-grade paper produced while 
grade of paper is being changed on 
high-speed machine. 

Though the instrumentation and 
data handling are considered rou- 
tine, IBM considers the application 
unusual because of its potential for 
saving so much in operating costs. 
According to one estimate, savings 
on just one of the paper machines 
could go as high as $2.1 million/yr. 

Besides curing immediate oper- 
ating problems, IBM engineers plan 
to find out just what variables are 
actually important in the paper- 
making process and how to control 
them. By extending control of the 
process to the pulping and bleach- 
ing stage as well as to the drying 
and coating steps, engineers hope 
to determine the effects of pulping 
on the finished product. 

The control system will help the 
machine operator keep almost in- 
stantaneous tabs on the quality of 
the paper as it speeds through the 


machine at a 10-ton/hr. rate. And 
the computer will give the operator 
optimum settings for each grade of 
paper. 

The system itself is built around 
a 1620 computer that receives in- 
puts from 41 process points via an 
analog-to-digital converter. Com- 
puter derives additional variables, 
then prints out specific operating 
guides. Off-grade readings are 
printed out in red. 

Under manual control, it takes 
almost an hour for quality reports 
to be computed and given to the 
operator. Now, he will be able to 
spot deviations from specifications 
almost immediately. And after 
mathematical models of the produc- 
tion of each grade of paper are 
constructed, it will be possible to 
derive optimum settings for given 
grades within seconds. 

When asked whether closed-loop 
control was in the offing, one Pot- 
latch official stated, “There simply 
isn’t enough hardware available on 
the market to control some of our 
process points.” He went on to say 
that the picture might improve in 
about two years. As for IBM, it 
thinks that the job can be done 
piecemeal during the next “few” 
years. 





Bottle-Forming Process 


Soaks Up PE at Fast Clip 


The blow-molded polyethylene 
bottle market—which has rapidly 
grown into one of the major outlets 
for high-density PE—may be in for 
even more growth as a result of a 
new high-speed molding process de- 
veloped by engineers of Continental 
Can Co. 

Continental has designed an au- 
tomated production line that turns 
out bottles at a rate of 125/min.— 
three times faster than conven- 
tional equipment. Heart of the line 
is a new blow-molding machine that 
has an ultimate capability of form- 
ing 250 bottles per minute. Ad- 
juncts to the molding machine are 
high-speed units for trimming bot- 
tle necks, reaming and forming of 
pouring lips, and flame-curing for 
subsequent label adhesion. 
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For the 


fourth time in 
five years, increased 
production has 

enabled Celanese 


to reduce 
the price of 


TRIMETHYLOLPROPANE 


Celanese trimethylolpropane—the 
ideal intermediate for producing ure- 
thane foams and coatings, and alkyd 
resins—is now available at the lowest 
price in its history: 30.5¢ per pound. 
That means you can get all the many 
advantages of trimethylolpropane— 
and save money at the same time. 


In urethane foams, trimethylolpro- 
pane offers three primary hydroxyls as 
the base for polyethers. This results in 
uniform products and assures repro- 









ducibility. It also means improved 
dimensional stability and heat distor- 
tion points in the finished foams. Used 
in urethane coatings, this intermediate 
improves heat, chemical and corrosion 
resistance. 
Alkyd resins made with trimethylol- 
propane are characterized by impact 
resistance, hardness, flexibility, adhe- 
sion, and resistance to yellowing, heat 
and chemical attack. 

At the new low price, you simply 


Celanese Chemical Company is a Division of Celanese Corporation of America. 
Canadian Affliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcei Co., Inc., and Pan Amcel Co., Inc., 522 Fifth Avenue, New York, 36 
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30.5*¢ 


(COELIVERED) 





can’t afford not to investigate the ad- 
vantages of trimethylolpropane in your 
application. For information, please 
write, briefly outlining the use you have 
in mind. Celanese Chemical Company, 
Dept. 553-L, 522 Fifth Ave., N. Y. 36 


Celanese® 


we. 


CHEMICALS 


*Zone I Carload Price (per pound) 
Zone II Price: 31.5¢ (Ariz., Calif., 
Idaho, Mont., Nev., Ore., Utah, Wash.) 
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FLEXIBLE STRIPS CONDUCT HEAT 


Heat exchanger designed for 
regenerative cycle reduces 
leakage, carry-over losses 
and fouling, by moving heat- 
conducting belts into and out 
of heat-exchange zones. 


A novel approach to regenerative 
heat exchangers was presented at 
last week’s AIChE meeting in New 
York. The new design is intended 
better to reduce leakage, carry-over 
losses and fouling, compared with 
existing types. 

Called a continuous-strip regen- 
erative heat exchanger, the device 
employs a series of metal disks or 
belts to carry the heat from the 
hot to the cool fluid. Invented by 
David Wilson of Northern Research 
and Engineering Corp., Cambridge, 
Mass., the unit is particularly effec- 
tive for low-temperature processes. 
> Rotating or Stationary Matrix— 
In ordinary regenerative exchang- 
ers, a matrix of heat-transfer sur- 
faces is exposed to a hot fluid 
stream, then allowed to transfer 
this heat to a cooler stream. In a 
rotating matrix type, the process 
occurs continuously; in a periodic 
unit, hot and cold flows alternate 
in two separate matrices. 

The inherent advantage of large 
heat-transfer area per unit volume 
of these units is offset by the prob- 
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lem of leakage of one fluid into 
another during changeover between 
streams (or between the duct and 
the matrix in the rotating type). 

In the new device, instead of the 
conventional rigid matrix, a flexible 
one is used that can be compacted 
together without spaces where fluid 
can be trapped during changeover. 
When in contact with the fluid 
stream, the matrix is rearranged so 
that small flow paths exist. Carry- 
over loss is eliminated and fouling 
is almost nonexistent because de- 
posits are dislodged during com- 
paction of the surfaces. 
> How It Works—In operation, a 
number of broad, thin, endless 
bands of flexible material are moved 
by means of rollers at a predeter- 
mined speed (see illustration). Ar- 
ranged parellel to one another with 
edges in line, the strips are com- 
paratively easy to seal across their 
edges and across the rollers. 

After passing the rollers, the 
strips are spaced apart by separa- 
tors so that the fluids giving up or 
absorbing heat may have intimate 
contact with the strip surface. 
Fluids move counter to strip mo- 
tion, which is of the order of 1 in./ 
sec. 

The same principle is used in an- 
other design in which the strips 
are replaced by rotating flexible 
disks that are squeezed together by 
conical rollers (for sealing) when 


the disks pass from one duct to the 
other, then spread apart by separa- 
tors to give flow passages within 
the heat-transfer areas. 

Heat transfer is not limited to 
gaseous streams. The device could 
also conduct heat from flames to 
liquids, or from vapors to liquids, 
bv condensation and boiling. Also, 
by dividing the strips and leading 
then to different heat-transfer 
ducts, exchange of heat between 
several fluids can be effected. 

The new exchanger’s abilitv to 
resist fouling by periodically scrap- 
ing the flexible surfaces and squeez- 
ing them together between rollers 
permits design with far smaller 
passages than are used in conven- 
tional matrix types, thus tending to 
improve thermal performance. 

A small test model has been made 
to examine mechanical features. 
Temperature capabilities have been 
calculated for applications such as 
separation of CO. from air. 





Process for Improved Wood 
Pulping Claimed by Czechs 


Methanol extraction of lignin 
from wood chips is said to produce 
a high yield of semichemical pulp 
that is easily fiberized, according to 
the Pulp and Paper Research Insti- 
tute of Prague, Czechoslovakia. 

The lignin fraction in the meth- 
anol solution forms a compound 
that can be concentrated and dried 
or precipitated from the spent liq- 
our. The lignin product remains 
thermoplastic at low temperatures, 
is easily condensed, chemically re- 
active and water resistant. 

Digestion of a 1:3 methanol: 
wood mixture is accomplished at 
about 240 psi. for 4-6 hr. at 270- 
300 F. The methanol contains small 
amounts of sulfur dioxide and so- 
dium formate. 

Except for the closed methanol- 
recovery system the process has 
been proved in pilot plant. A more 
elaborate pilot-scale test now under 
way will check the feasibility of the 
methanol recovery system. 
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30 alkalies to choose from 


This kind of variety is more than sheer spice. It represents higher profits, because 
you can purchase almost any form and grade of alkali you need. It follows that 


processing and repackaging costs go down. 


You save on purchasing costs too, because two or more They flip open, empty easier . . . because the drums 
of these consistently uniform alkalies can be ordered have full open heads—21 inches across. 
together in mixed carloads or mixed truckloads. One The wider mouth also makes the drums more adapt- 


order, one billing, one responsibility—cuts buying and able to re-use. ; ; a ; ; 
The next time you’re considering alkali require- 


okkeeping red tape. : eee: F 
” mes P ments, call in our representative who is trained in the 
NEW CAUSTIC SODA DRUMS ° You don’t need a economics of these alkalies. Some of his ideas can work 
tool kit to open Hooker’s new flake caustic soda drums. to your advantage. 
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HOOKER CAUSTIC SODA CAUSTIC POTASH CARBONATE OF POTASH 
oie ike liquid 50% Regular Biche Standard Grades Low-Chloride Grades ee, oe yr 
ayon grade liquid 5! rystal Flake ae: 5.52% siquid 45-52% talcined, Regular 99.2-99.6% 
Liquid 73% m Fine Flake Le oe a 65% Liquid ae Calcined, Regular Powder 99% 
Rayon grade liquid 73% = Phosphated Flake 90% and 85% ‘Flake 85% Fine, Medium and Coarse 
Solid Special Alkali Granular, Walnut, pane: ct meal 91-94% 
on) : ‘ Broken, Powder and wiqui 2670 
a can ae ae Pa _ “ Crushed—all 90% pang form available in tank cars and 
Liquid forms available in tank cars and tan pom. re oe in wooden barrels, 
tank trucks, dry forms in drums. fiber kegs, and paper bags. 


HOOKER CHEMICAL CORPORATION {itlg 


CHEMICALS 


412 FORTY-SEVENTH STREET, NIAGARA FALLS, NEW YORK PLASTICS 





Sales offices: Buffalo, Chicago, Detroit, Los Angeles, New York, Niagara Falls, Philadelphia, Tacoma, Worcester, Mass. In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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CPI News Briefs 


Processes 


Incineration of wet organic 
wastes, especially food-processing 
byproducts such as spent coffee 
grounds, grain or grape pulp, is 
performed in a new fluidized-bed 
system introduced by Dorr-Oliver, 
Inc., Stamford, Conn. Utilizing a 
fluid bed of inert solids, the unit 
dries and incinerates wet wastes in 
a single reactor, delivers combus- 
tion products in the form of hot 
gases that are suitable for steam 
generation. 

Reaction is fully self-sustaining 
for wastes containing substantial 
amounts of water (eg., 65% for 
spent coffee grounds). Wetter ma- 
terial can be incinerated by adding 
fuel directly to the fluid bed with 
minor equipment modifications. 


Chromizing of low-carbon steel via 
a new process enables low-cost steel 
sheet to be substituted for more- 
expensive grades of stainless. The 
new alloying process combines the 
Alphatizing technique of Alloy Sur- 
faces Co., Wilmington, Del. (Chem. 
Eng., Mar. 20, 1961, p. 188), with 
the open-coil furnace of Lee Wil- 
son Engineering, Inc., Cleveland 
(Chem. Eng., Aug. 22, 1960, p. 58). 
In the process, sheet steel is 
rolled with a nylon cord insert to 
create open spaces between the 
faces of the coil. This “open coil” 
is then placed in a furnace, and 
chromium is diffused into the sur- 
face via gas-phase deposition, cre- 
ating a layer 0.001 to 0.0015 in. 
deep containing about 23% Cr. 
Among applications for the chro- 
mium-treated sheet are automobile 
mufflers and furnace parts. 


Plants 


Aurora Gasoline Co., a subsidiary 
of Ohio Oil Co., has awarded Pro- 
con Ine. a multimillion-dollar con- 
struction contract for petrochemical 
facilities to be added at Ohio Oil’s 
refinery in Detroit. Project is part 
of a three-phase program that in- 
cludes construction of a $1.7-mil- 
lion, 42-mi. extension of Buckeye 
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Pipeline Co.’s line from Flint to 
Bay City, Mich., through which 
Aurora will pump 20 million gal./ 
yr. of benzene and toluene to Dow 
Chemical Co.’s Bay City petrochem- 
ical complex. 

Procon’s contract with Aurora in 
Detroit covers construction of a 
10,000-bbl./day Platformer and 
Udex extraction unit for recovering 
high-purity benzene, toluene and 
xylenes, plus a 2,200-bbl./day Uni- 
fining installation for desulfurizing 
selected feedstocks. Procon is also 
engineering and constructing a Hy- 
deal toluene-to-benzene unit for 
Dow in Bay City. 


National Starch and Chemical 
Corp. reports that its multimillion- 
lb./yr. polyvinyl acetate copolymer 
facility is near completion at Mere- 
dosia, Ill. Target on-stream date is 
Jan. 1. 


Cities Service Refining Corp. has 
awarded Badger Mfg. Co. a con- 
tract to design, engineer and con- 
struct a 100-million-lb./yr. propyl- 
ene purification unit at Lake 
Charles, La., by late next spring. 
Purified propylene product has al- 
ready been signed for by Hercules 
Powder Co., to feed its Lake Charles 
polypropylene plant (Chem. Eng., 
May 15, p. 80). 


Stepan Chemical Co. plans a $7- 
million phthalic anhydride facility 
for the south coast of Puerto Rico. 
Due on stream in the fourth quar- 
ter of next year, unit will use the 
Von Heyden process, licensed from 
Chemiebau Dr. A. Zieren GmbH., 
Cologne, Germany. Stepan’s feed- 
stock will be petronaphthalene, al- 
ready signed for under a long-term 
contract with Commonwealth Oil 
Refining Co., which has a $6.5-mil- 
lion naphthalene plant under con- 
struction near Ponce, Puerto Rico 
(Chem. Eng., Nov. 13, p. 124). The 
Ralph M. Parsons Co. has designed 
and will construct Stepan’s phthalic 
unit. 


Dominguez Fertilizers, Inc., has 
brought a 60,000-ton/yr. fertilizer 
facility on stream in Dominguez, 
Calif. (Chem. Eng., July 25, 1960, 
p. 157). The sundry outputs are 
combinations of ammonia, phos- 


Processes e Plants e Offices e Companies e International People 


phates and potash. Firm is a joint 
venture of Shell Chemical (Co, 
Stauffer Chemical Co., and W. L, 
Dixon Co. Dixon is operating the 
facility. 


Pittsburgh Plate Glass Co.’s Chem- 
ical Div. has begun constructing a 
methyl chloroform plant at its Lake 
Charles, La., caustic-chlorine com- 
plex. Scheduled for production by 
next fall, unit will use a new, un- 
disclosed, company-developed proc- 
ess. Earlier this year, PPG brought 
an ethylene dichloride facility on 
stream at the site, and currently is 
constructing an adjacent 15,000- 
ton/yr. sodium chlorate unit (Chem. 
Eng., Sept. 4, p. 76). 





se oa 4, . Bs ran : 
Diamond Alkali Co. has dedicated 
a multimillion-dollar research cen- 
ter at Concord Township, Ohio. 
Facilities include a high-pressure 
laboratory, process-development pi- 
lot plants (above), and a library of 
4,500 volumes, 70,000 patents and 
250 periodicals. 





f 


Permanente Cement Co. plans to 
boost its cement capacity from 14.8 
to 18.9 million bbl./yr. Major ad- 
ditions will include an $8.8-million, 
2.7-million-bbl./yr. kiln to be built 
at the firm’s Cushenbury plant at 
Lucerne Valley, Calif., by late 1962, 
and a $9.6-million, 1.4-million-bbl./ 
yr. facility to be constructed near 
Helena, Mont., by early 1963. The 
firm has filed a registration state- 
ment with the SEC, covering 365,- 
000 shares of cumulative convert- 


CPI News Briefs 
continue on page 186 
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IN DESIGN 


IN MATERIALS 


IN FEATURES 


INGERSOLL-RAND 
CHEMICAL PUMPS 


This new line of pumps consists of ten basic 
units from 34 inch to 4-inch discharge size with 
horsepowers ranging from !4 through 50. Capac- 
ities reach 1000 gallons per minute and heads 
to 240 feet. 


Each of these cradle-mounted units is available 
in either ferrous, alloy or non-ferrous materials 
and can be driven through a flexible coupling, 
gear or belt and sheave arrangement. 


Available features include standard or water- 
cooled stuffing box, packed box or mechanical 
seals, constant level oilers and interchangea- 
bility of parts in units of the same size in 
various materials. 


If you have a pumping problem, why not 
look into the added values of these new 
Ingersoll-Rand pumps for general chemical and 
process service. Call the pump specialist at 
your local Ingersoll-Rand branch office or con- 
tact our authorized distributor. There’s an I-R 
trained man ready to help you. 
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Class CORV, 34 and 1-inch discharge 
% to 7% hp...gpm to 65... heads to 125 ft. 





Class CORV/CORVH, 1!4 and 2-inch discharge 
¥; to 25 hp... gpm to 350... heads to 240 ft. 





Class CORVL, 1%, 2, 3 and 4-inch discharge 
Y% to 50 hp... gpm to 1000... heads to 135 ft. 





of pump progress 


from the leading manufacturer 





Ing ersoll -Rand 


11 Broadway, New York 4, N.Y. 


266A9 
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New Chemicals 











Polycarbonate film goes into orbit 





This new thermoplastic film base will find a sizable market in graphic 
arts products, and still- and motion-picture films in both black-and-white 
and color. Named Plestar, it is made of polycarbonate resin, which is a 
condensation product of bisphenol-A with carbonyl chloride (Chem. Eng., 
Oct. 31, 1960, p. 68). Thinner, tougher, and four times more flexible than 
conventional types of cellulosic film base, Plestar is also impermeable to 
water and has the high dimensional stability typical of polycarbonates. 

In the second manned space shot, which featured high-speed color film, 
this polycarbonate base allowed NASA technicians to load 50% more film 
into the same type cameras that were used on the first manned flight. 
Exposures retained the extreme emulsion speed and color fidelity previ- 
ously obtained with conventional films. Plestar is also useful as the base 
of an orthochromatic emulsion in reproducing engineering drawings and 
charts, in producing positive or negative halftones, and for copying line 
work from either colored or monochromatic copy.—Ansco Div., General 
Aniline & Film Corp., Binghamton, N. Y. 
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Brighteners 


Fluorescent powders can dye 
polyolefins and acrylics. 


A polyolefin that has been quite 
dificult to dye until now, poly- 
propylene can be treated success- 
fully with a new dyestuff called 
Blancophor MO-89. In preliminary 
laboratory tests, this brightener 
has shown good compatibility and 
outstanding light fastness with 
polyolefins. It is a white fluores- 
cent compound whose blue-white 
hue masks the yellowing that poly- 
propylene usually acquires on ex- 
posure to sunlight and ultraviolet 
radiation. 

Blancophor MO-89 may be ap- 
plied onto the finished fiber, or can 


90 


even be introduced into the melt 
because of its stability at tempera- 
tures normally used in polyolefin 
melt procedures. 

Another brightener, Blancophor 
AM-80, also supplied in powder 
form, has the same dyeing effects 
on acrylic fibers and filaments, and 
lends itself to dope-dyeing tech- 
niques. 

Both compounds are said to be 
effective at low concentration 
(about 0.01%), and show good re- 
sistance to washing and dryclean- 
ing. No special techniques for ap- 
plication or incorporation are re- 
quired for either textile or plastic 
uses. Standard dyeing procedures 
may be followed. 


Chemical compositions of the 


two new brighteners have not been 
disclosed. Prices are expected to 
be around $30/lb. Both will be 
available in semicommercial quan- 
tities early next year.—General 
Dyestuff Co., New York. 90B 





Sterilant 


Houseflies can be steri:ized by 
new chemical complex. 


Although insecticides can effec- 


tively control obnoxious pests, 
their usefulness begins to wane 
when insects evolve into new 


species that have a built-in resist- 
ance to the “bug killers.” House- 
flies, for example, have gradually 
developed super-resistant strains, 
and now can walk unaffected over 
surfaces painted with 100% DDT. 

In most areas of the world, flies 
are the major carriers of disease. 
Latest approach in eliminating 
this serious health threat: steriliz- 
ing the flies. Scientists of the US. 
Dept. of Agriculture (USDA) have 
found a new compound, trade 
named Apholate, that effects the 
desired sterility. The flies live, but 
their eggs do not hatch. 

Chemically, Apholate is hexakis 
(1-aziridinyl) phosphonitrile. In 
the laboratory, houseflies have be- 
come sterile after eating it or 
walking over treated surfaces. The 
compound is also effective on 
larvae grown in treated water. In 
two USDA tests on the Florida 
Keys, Apholate caused 80-98% 
sterility of houseflies. 

Processes for large-scale pro- 
duction of this compound are be- 
ing studied. (Estimated market is 
over $10 million/yr.) Product 
should be commercially available 
in 1964.—Olin Mathieson Chemi- 
cal Corp., New York. 90C 





Adhesive 


Product is effective in bonding 
nylon to nylon. 

Raiseal 5002 is a thermosetting 
resin consisting of a modified 
epoxy, a_ high-molecular-weight 
plasticizer and a catalyst. Used as 
an adhesive for nylon, this ma- 
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Conducting an experimen- 
tal epoxidation reaction at 
SOLVAY Technical Serv- 
ice, Syracuse, N. Y. 


Extra 
hands 
to help 
you in 








epoxidation or other reactions with 
SOLVAY HYDROGEN PEROXIDE 


As surely as if they were in your employ, skilled and 
experienced Solvay hands can work to help you in 
the fast-growing fields now applying Solvay® 
Hydrogen Peroxide to a multitude of organic and 
inorganic reactions. Solvay is a leader in hydrogen 
peroxide applications technical service. 

For example, Solvay can assist you in developing 
techniques for upgrading olefins. Consider the cost- 
saving possibilities of including the use of these up- 
graded olefins to modify and extend higher-priced 
resins, as well as the production of plasticizer- 
stabilizers. 

Glycols, insecticides, polymers, waxes, surfact- 
ants and brake fluids represent other higher-profit 
products that utilize the technique of olefin epoxida- 
tion or hydroxylation. 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


my ANT 
hemical 





SOLVAY branch eftices and dealers are located in major centers from coast to coast. 
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Adding reagents in 
an epoxidation re- 
action with hydro- 
gen peroxide. 








SOLVAY PROCESS DIVISION 
! Allied Chemical Corporation 14-121 
| 61 Broadway, New York 6, N. Y. 


| Please send further data on epoxidation and hydroxylation, 
} (0 Please have your representative call. 
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NEW CHEMICALS .. . 


terial gives a strong bond that is 
stable at temperatures up to and 
above the softening points of most 
plastics. Tensile shears are 400 
psi. after a 4-hr. cure, and 192 psi. 
after a 2-hr. cure, at 250 F. Peel 
strength is 11 lb./in. after 2 hr. 
at 250 F. 

Other uses include the bonding 
of nylon to most metal and plastic 
surfaces. In metals, even after 200 
hr. at 500 F., tensile shears on 
steel are in excess of 250 psi. And 
copper strips bonded with Raiseal 
5002 demonstrate high peel 
strength and no subsequent sepa- 
ration on being dipped in hot 
solder baths. The adhesive is 
priced at $2.75/lb.—Radiation Ap- 
plications Inc., Long Island City, 
va é 90D 





Nitrogen fluorides 


Three unusual nitrogen-fluorine 
compounds are available. 


Now available commercially are 
nitrogen trifluoride (NF;), difluor- 
odiazine (N.F.), and _ tetrafluoro- 
hydrazine (N.F,). NF; is a building 
block for complex organic and in- 
organic compounds used in rocket 
propellants, and produces a self- 
fluxing flame for welding torches 
when mixed with hydrogen. It is 
shipped as a gas, under pressures 
up to 1,500 psi., in cylinders hold- 
ing 40 lb. or more of product. 

Formed as a byproduct of NF; 
manufacture, N.F, exists in equil- 
‘ ibrium between the cis and trans 
isomers, with the cis showing 
greater reactivity. Major applica- 
tion for the chemical involves free- 
radical polymerization. For ex- 
ample, polystyrene is formed from 
styrene monomer under pressure of 
about 300 mm. Hg of N.F, gas. 
Product is sold as pure cis, pure 
trans, or a mixture. Quantities 
ranging from 25 g. to 1 lb. of gas 
are shipped in steel cylinders at 100 
psig. 

A highly reactive and powerful 
oxidizer, N.F, is available in two 
grades: technical (96+ %) and re- 
search (99+%). Under certain 
conditions, it decomposes explo- 
sively to nitrogen trifluoride and 
nitrogen. N.F, is shipped at 100 
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psig. in steel cylinders containing 
3.5 lb. of gas.—Air Products and 
Chemicals Inc., Allentown, Pa. 

92A 





Paint vehicle 


Oil-based vehicle for exterior 
paints is soluble in water. 


At the recent Washington meet- 
ing of the Paint, Varnish and 
Lacquer Assn., Arthur H. Klobe of 
Cargill Inc. introduced a new 
paint vehicle that combines for the 
first time the convenience of a 
water system with the advantages 
of linseed oil. The product, For- 
mula 1308, is an emulsion of water 
and highly polymerized linseed 
oil. Its solid content is 60%, and 
particle size is below one micron. 

Evaluated on exposure panels 
and test houses for more than two 
years, this vehicle has adhered to 


prepainted surfaces ranging from’ 


chalky to glossy. It can make one- 
coat paint systems for repaint, and 
has yielded two-coat paint systems 
that dry tack-free and are recoat- 
able within 30 to 60 min. 
According to Klobe, Formula 
1308 is compatible with zinc oxide, 
and the paints maintain their 
blister resistance on new wood. In 
addition, 1308 paints collect less 
dirt and will last longer, with tint 
retention comparable to that of con- 





Ultra-pure quartz 


This is the first fused quartz 
ever made with domestic SiO, 


After eight years of research 
and development, General Electric 
Co. is now commercially producing 
an “ultra pure” grade of fused 
quartz, described as the first to be 
made in the U.S. from domestic 
raw material. Previously, all sili- 
con dioxide of the quality needed 
to produce fused quartz had to be 
imported from Brazil and Mada- 
gascar. 

Designated Type 204-A, the new 
quartz has the same price as that 
of existing standard grades. It 
boasts a much lower content of 
aluminum and boron—two unde- 
sirable impurities in the manufac- 


ventional paints. —Cargill Inc., ture of transistors—and will de- 

Minneapolis. 92B form at less than one-half the rate 

= ——-———Newsworthy Chemicals——¥—---- 
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REAL ECONOMY IN PROCESS PIPING IS A MATTER OF 
SPECIFICATIONS—AND SPEEDLINE FITTINGS! 


Make the most of both. First, be sure to check ASA B31.3 for up-to-date 
pressure-temperature data on critical process applications. This most recent 
issue of the Code for Pressure Piping certifies the use of light-wall pipe and 


fittings to a degree not recognized by outdated specifications. 


Next, consider the installation advantages of Speed- 
line’s improved fittings design to capitalize on light- 


wall piping savings. Note Speedline’s “tangential 






feature” ..«<the extra length of straight on every 
end of every Speedline Fitting. This extra clearance 
eliminates alignment problems and speeds welding 
... permits joints to be readily butt-welded, flanged, 
SPECIFY LIGHT-WALL PIPE or socket-welded. You choose the most practical, 
and get up to 50% more pipe ee 


for your dollar cost-saving joining method for your application— 


and one fitting can be used all ways when you specify Speedline Fittings. 


Compute total savings in terms of initial costs 
and ultimate installed costs. Light-wall pipe and 
fittings, of course, cost less to begin with because 
they use less metal. Speedline versatility, how- 
ever, adds extra savings in installation time and 


labor costs that further reduce final installed costs. 





SPECIFY SPEEDLINE FITTINGS 
ae! i and reduce installed piping costs 
Piping standards have changed. It will pay you to to a minimum 


be up-to-date with light-wall specifications that call for Speedline Fittings. Get 
details from your nearby Speedline Distributor today. He’s listed on page 1494 of 


Chemical Engineering Catalog. 





( CORROSION-RESISTANT FITTINGS 
fb Ee CHL. STAINLESS STEEL * ALUMINUM * NICKEL 


OTHER ALLOYS ON APPLICATION 300R 





A PRODUCT OF HORACE T. POTTS COMPANY °* 500 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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of standard quartz when heated to 
1,200 C. and higher. Flame from 
the torch (see photo) causes the 
imported-materials tube to sag 
sharply, while the one made of do- 
mestic quartz shows considerably 
less deflection. 

According to GE tubing and rod 
produced from Type 204-A will 
devitrify slower than standard 
quartz and remain transparent at 
high temperatures.—General Elec- 
tric Co., Cleveland. 92C 





Herbicide 


Compound increases crop yields, 
allows mechanical harvesting. 


Tomato growers may have a new 
weapon for defending their crops 
from the attack of pigweed, rag- 
weed, barnyard grass and several 
other broadleaved weeds and 
grasses, when Solan becomes com- 
mercially available next spring. 

Chemically N-(3-chloro-4-methy]- 
pheny]) -2-methylpentanamide, So- 
lan is described as the first post- 
emergent herbicide to pave the way 
to successful field seeding and me- 
chanical harvesting—two practices 
that have been of increasing inter- 
est to growers concerned over the 
rising cost of hand cultivation. Un- 
til now, in starting tomatoes from 
seed, cultivation has often been 
found damaging to young plants 
and too costly because available pre- 
emergent herbicides do not provide 
control throughout the entire grow- 
ing season. 

This new product, however, 
sprayed directly over tomato plants 
without causing damage, will 
greatly facilitate mechanical har- 
vesting of the crop because it 
stunts the growth of undesirable 
weeds to a few inches in height 
shortly after these pests have 
emerged. 
> Market Potential — The U.S. 
Dept. of Agriculture has accepted 
Solan’s label claims for use on to- 





For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 245) 
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matoes. According to the manufac- 
turer’s estimates, treatment cost to 
growers would be $10-30/acre. Al- 
though not yet registered for appli- 
cation on any other crop, this selec- 
tive compound also shows promise 
in growing carrots, celery, potatoes, 
strawberries and parsley. It is al- 
ready commercially used in Europe 
for carrots. 

At the recommended dosage of 4 
lb./acre twice a year, Solan could 
have a multimillion-lb./yr. market 
in tomatoes alone; last year, 5 mil- 
lion tons of tomatoes were raised 
on 450,000 acres in the U.S.— 
Niagara Chemical Div., FMC Corp., 
Middleport, N.Y. 94A 





Briefs 


Polyurethane molding material Vi- 
brathane 5004 will reduce cure 
times and raise the output of pro- 
duction equipment because it can 
be cured in 3 min. Products based 
on this elastomer have high abra- 
sion and tear resistance, good 
stress-strain properties, and are 
stable in the presence of ozone, 
oxygen, fuels and chemicals. Prod- 
uct applications include automo- 
tive parts, cable jackets, dia- 
phragms, seals and gaskets.— 
Naugatuck Chemical Div., U. S. 
Rubber Co., New York. 94B 


Buffer formulations are now avail- 
able in powder form in four pH 
values: 2, 4, 7 and 10 pH. The 
formulation in each sealed packet 
is certified to produce a buffer so- 
lution within 0.01 pH of its stated 
value. Buffer solutions can be 
readily made by adding the con- 
tent of a single packet to 100 ml. 
of distilled water.—Coleman In- 
struments Inc., Maywood, Ill. 94C 


Methylene chloride is available in 
a stabilized form (called Methyl- 
ene Chloride-S) that has particu- 
lar advantage as solvent in aero- 
sol-type pressure paints and in 
paint systems in contact with 


aluminum or iron. In pressurized 
paints, 
catalytic 


this compound reduces 
reactions triggered by 
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iron, stabilizes solvent blends with 
toluene and other aromatic sol- 


vents, and reduces attack on 
aluminum.—The Dow Chemica] 
Co., Midland, Mich. 94D 


New dyestuff, Remazol Brilliant 
Red BB, provides brilliant bluish- 
red shades with good light and 
wet fastness on all cellulose fibers 
and polyamide materials. It can be 
employed in all exhaust, padding 
and printing processes. Dyeings 
and prints are stable in dryclean- 
ing and are suitable for vulcaniz- 
ing styles, and synthetic-resin fin- 
ishes. — Carbic-Hoechst Corp, 
Mountainside, N.J. 94E 


Metal alloy, known as HOM, has 
been developed to retain sufficient 
strength under various types of 
stresses at temperatures up to 
2,200 F., and for limited applica- 
tion up to 2,300 F. Static, centrifu- 
gal and shell-molded castings can 
be produced with HOM.) alloy, 
which is reported particularly re- 
sistant in oxidizing conditions 
where conventional high alloys of 
nickel and other elements would 
fail beyond 1,800 F.—The Duraloy 
Co., Scottdale, Pa. 94F 


Rosin flux remover, known as Re- 
flux, is said to be 35% faster in 
operation than carbon tetrachlo- 
ride and about 40% lower in cost. 
Tests have shown that Reflux can 
remove rosin flux from dozens of 
printed circuit boards in an aver- 
age of 6.5 sec. per board. It is also 
recommended for quick cold- 
cleansing of greases, waxes and 
dirt films from all metallic sur- 


faces. — Supracote Development 
Laboratory Inc., Bloomingdale, 
N.J. 94G 


Plastic adhesive system, Bondaid, 
enables the welding of Teflon to 
wood, plastics, ceramics, glass and 
metals. The two-component system 
consists of an etchant and an 
epoxy adhesive. The etchant, a sta- 
bilized dispersion of metallic s0- 
dium, creates a carbonaceous film 
on Teflon, thus forming an anchor 
for the epoxy adhesive. Curing 
time is 8 hr. at room temperature. — 
—W. S. Shamban & Co., Culver 
City, Calif. 94H 
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New Equipment 


























CHROMATOGRAPH 


Up to six components can 
be monitored and recorded. 
Precise sampler and unique 
eparation column promote 
speed and accuracy in this 
onstream analyzer. 


Automatic process control—the 
ultimate goal of many chemical 
producers—is no better than the 
instruments that monitor process- 
ing operations. The gas or liquid 
chromatograph has increasingly 
been the tool selected to analyze 
a stream and report process varia- 
tions to control instruments. 

Initially devised as a method for 
speeding up routine analyses in 
control and research laboratories, 
the chromatograph has grown 
‘apidly both in versatility and the 
ability to work unattended. 

Today, about a fourth of all such 
instruments sold are slated for 
some phase of automatic control. 
Here’s the latest one, which has 
features designed to make it effec- 
tive for control applications. 

Readout and Sampling — Two 
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IS DESIGNED FOR PROCESS CONTROL 


pneumatic recorders, each mon- 
itoring the concentration of three 
components, deliver combined re- 
cordings of as many as six sepa- 
rate constituents of a stream. The 
method of display is trend read- 
out—a _ steplike presentation of 
analyses that produces in effect 
a continuous measurement on 
which control is based. 

Sharp, easy-to-read peaks are 
vital to process analysis, and the 
new device strives to attain them 








Program belt features 





by providing a uniform slug of 
sample, an efficient analysis column, 
and a high-speed detector. 
Samples are taken by a sampler 
that has a special annular slide, 
spring-loaded to prevent leakage. 
Rated to 100 psi., the sampler is 
made of Teflon or stainless steel 
to minimize corrosion. The liquid 
type takes samples as small as 1 
microliter; gas samples range 


from 1 yl. up to several ml. 
(Continued on p. 98) 





on Sea ee : 
actuator clips that direct the unit’s total operation. 
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Another Cost-Saving Triumph 





for Refrigerated Storage 
of Anhydrous Ammonia 


The key to efficient, economical 
storage of anhydrous ammonia at 
the Mid-South Chemical Co., plant 
in Memphis, Tenn., is this refrig- 
erated storage facility designed and 
built by CBal. 

The economy of refrigerated 
Storage facilities operating at at- 
mospheric pressure (including op- 
erating and maintenance cost) has 
been proved many times in com- 
parison with conventional pressure 
Storage at ambient temperatures. 
Inherent safety features are built 
into the facilities. 














S a 


This same economic benefit is 
available for “peak shaving” stor- 
age of liquefied petroleum gas and 
for gas production plants. 

Single Responsibility is assured 
—from initial planning through all 
phases of designing, engineering, 
fabricating and constructing— 
when you choose CB&I to build your 
refrigerated storage facility. 

As the leading designer of low- 
temperature storage facilities, CBal 
has considerable information that 
can be of value to you. Write for 
Bulletin G-48. Chicago Bridge & 





built it? 











Iron Company, 332 S. Michigan 
Ave., Chicago 4, Ill. Offices and 
subsidiaries throughout the world, 


The heart of the installation is a 106 ft. 
dia. double-wall insulated steel tank 
which stores 9,560 tons (80,000 bbls. 
water capacity) of anhydrous ammonia 
at about —27°F. and 0.5 psig. Conven- 
tional storage at ambient temperatures 
would require 136 high-pressure 30,000 
gallon blimps. Control is automatic — 
provided by a combination pneumatic- 
electrical system. 




















NEW EQUIPMENT. . . 


U-Tube Columns — Instead of 
coiled columns, the analyzer con- 
tains 30 U-shaped columns, divided 
into two crescents of 15 tubes 
each. The tubes, up to 16 in. long, 
can be connected in the field to 
produce any column arrangement 
up to 40 ft. They are potted within 
heat-conductive material. 

From the column, a separated 
component passes into one of two 
types of detectors. For normal op- 
eration, a thermal conductivity 
unit suffices. It consists of a brass 
cell with a tungsten wire stretched 
across it. A similar reference cell 
contains pure helium gas. The two 
cells are used in a bridge circuit 
fed from a constant voltage source. 

The helium gas dissipates heat 
from the filament, causing a cer- 
tain resistance in the wire. Since 
the sample in the other cell has a 
different thermal conductivity, it 
dissipates heat to a different de- 
gree, which produces a change of 
resistance that unbalances the 
bridge circuit. 

When component concentrations 
are too low to be found in this way, 
ionization detection is used. Sam- 
ple vapor is ionized by contact 
with radioactively excited argon 
atoms. The ions, collected at an 
electrode, provide a current rep- 
resenting concentration. 

Readout and Programing—out- 
put of the detector bridge is 
converted and transmitted as a 
3-15-psi. signal to a peak picker, 
which is a mercury check valve 
that holds the maximum pressure 
(representing peak height) and re- 
transmits it to a pneumatic re- 
peater. Through a manifold and 
solenoid, the signal is locked, and 
it positions the appropriate pen of 
a pneumatic receiver—one of the 
six pens of the trend recorders. In 
the ionization unit, the amplified 
signal is sent directly to the re- 
corder. 

A unique feature is built into 
the metal-belt programing unit— 
a 38-in. strip driven with a syn- 
chronous motor. Fastened to one 
edge of the belt are actuators that 
make contact with the switches 
that operate the sampling valve, 
automatic zero, and column 
switches. 
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Clipped to the other edge, actu- 
ators signal the various compo- 
nents that are to be read. The belt 
is numbered to give indication of 
analysis sequence and to help 
in positioning actuators during 
startup. Since the belt has a much 
larger periphery than a cam, more 
precise timing is possible. 

For process control, any of the 
six pneumatic measurement sig- 
nals to the trend recorder can be 
sent to a pneumatic controller or 
to an analog computer.—The Fox- 
boro Co., Foxboro, Mass. 96A 











Drain valve 


Teflon plug in vessel outlet makes 
corrosive sludge draining easy. 

Available in 14- and 2-in. sizes, 
a flush-bottom drain valve com- 
bines Pyrex and Teflon to combat 
corrosion by all chemicals except 
hydrofluoric acid or hot concen- 
trated caustic. 

Teflon plug fits opening in tank, 
is raised to clear obstructions and 
to drain tank. Plug can be rotated 
by special handle on stem of valve. 
Designed especially for glass or 
glass-lined vessels, unit is avail- 
able in other construction mate- 
rials. — Chem Flow Corp., Little 
Falls, N. J. 98A 





Temperature monitor 


Gradient-compensated unit meas. 
ures temperature indirectly. 


Designed to eliminate errors 
caused by heat losses or gains be. 
tween the point of measurement 
and the body whose temperature 
is being measured, this instrument 
can determine the temperature in- 
side the pipe, though attached 


outside. 
The method is identified only as 
a “basic mathematical concept” 


that enables the unit to compen- 
sate for heat gradients. The sensor 
does not attain the temperature 
of the point being measured, regis- 
tering indirectly instead. No loss 
in accuracy is said to result from 
such distance-measuring. 
Developed by Boeing Co., the 
instrument is made and sold under 
an exclusive U.S. license from 
Boeing Associated Products. — 
RdF Corp., Hudson, N. H. 98B 








Vacuum pump 


Unit's free air capacity is 1.5 cfm.; 
blank-off vacuum is 15 microns. 


A portable high-vacuum pump 
weighs less than 50 lb., occupies 
less than 1 cu. ft., and has a free 
air capacity of 1.5 cfm. It can be 
used with corrosive acids or vis- 
cous materials, due to an open- 
stage design. 

An electric solenoid valve, 
mounted on the intake connection, 
allows complete shutoff, maintain- 
ing vacuum in the lines even after 
the pump is stopped. Unit is 
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Are YOU paying too much for Liquid Level 
or Pressure Control of corrosive fluids? 


If you think you are, read 
these facts about the low cost 
Fisher ‘S115’? Transmitter 


The Type 115 accurately measures the pressure head of 
viscous or corrosive liquids and transmits a pneumatic 
output pressure which is equal in magnitude to the 
measured pressure head. The ‘115’ is constructed so 
that only the diaphragm, diaphragm retaining ring and 
gasket come into contact with the hard-to-handle fluid. 
By careful selection of materials (any alloy or plastic) 
for these parts, corrosion can be virtually eliminated. 
Also, since the diaphragm separates the fluid from the 
remaining parts of the transmitter, there is no danger 
of clogging. 


1 to 1 Transmitter 


In operation, the force of the liquid head on the dia- 
phragm is opposed by the force of air pressure acting on 
the opposite side of the diaphragm. There is a bleed 
orifice which is covered and uncovered by movement 
of the diaphragm with increasing or decreasing head 
pressure. With an increase in level, a greater force is 
created by the liquid head and the diaphragm moves to 
cover the bleed orifice. The air pressure acting on the 
diaphragm increases until it equals the head pressure. 
The increased air pressure is transmitted to an indicator 
or controller. A decrease in level causes a corresponding 
decrease in transmitter output pressure. The 3” and 4” 
Type 115 are linear within 1” w.c. (1.5” w.c. for 2” size) 
with 20 psi supply pressure. 


Applications and Specifications 


The major application of the “‘115’’ on vented or open 
tank service are liquid level indication, recording and con- 
trol. For recording and control installations, a Series 4150 
Wizard II pressure controller is required to convert the 
transmitter output pressure into a standard instrument 
signal of 3 to 15 psi or 6 to 30 psi for operation of the 
recorder or control valve. The ‘‘115’’ can also be used on 
pressure control service where it is necessary to protect 
the measuring element of a controller from the corrosive 
or clogging effects of the controlled fluid. 


PRESSURE 


TYPE 4150-657-A 


PRESSURE CONTROLLER PRESSURE GAUGE 








Type 115 Transmitter showing tubing connections 
for the supply pressure and the output pressure. 


Available Sizes: 2”, 3” and 4” 
150 lb. ASA flanged. 2” size 
also available in 300 lb. ASA 
flanged. 


Diaphragm Materials: Hastelloy 
C, Nickel, 317 Stainless Steel, 
Kel-F or Teflon. 


Diaphragm Ring Materials: 316 
Stainless Steel, Hastelloy C, 
Nickel, Durimet 20, R-Monel, 
Polyvinyl Chloride (PVC) or 
Penton. 





Standard Output Range: 2” w.c. 
to 15 psi with 20 psi supply 
pressure. 


Wizard II pressure con- 
troller mounted on Type 
115 Transmitter. 


Standard Supply Pressure: 20 psi. 
Maximum Supply Pressure: With a Hastelloy C dia- 
phragm, 400 psi for the 2” size and 70 psi for the 3” 
and 4” sizes. 
Maximum Operating Temperature: 400° F. 
Maximum Head Pressure: 320 psi for 2” size; 56 psi for 
3” and 4” sizes. 


Write for Bulletin F-115A. Fisher Governor Company, 
Marshalltown, Iowa. 


LIQUID FUEL 


TYPE 4152 
TYPE 67FR\ supPLy \ 
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NEW EQUIPMENT . . . 


equipped with vacuum gage, sight- 
level glass, sump, drain valve and 
carrying handle.—Nelson Vacuum 
Pump Co., Berkeley, Calif. 98C 











Wet scrubber 


Gas and air must pass through 
a bed of finely divided liquid. 


Operating at a pressure drop of 
8 to 6 in. of water, a new gas 
scrubber is said to automatically 
maintain a dense bed of liquid in 
a finely divided state without 
pumps, nozzles or filters. 

Gas or air, entering the throat at 
the bottom of the unit, is mixed 
with water that enters tangenti- 
ally. Entrained in the form of 
spray and droplets by impact and 
friction of the gas stream passing 
upward through the throat, the 
liquid mixes with the gas. 

With upward travel, velocity of 
the mixed stream decreases as size 
of the diffuser increases. With the 
loss in velocity, part of the liquid 
falls back into the throat where it 
is re-entrained. Continuous inter- 
nal recirculation of this type 
creates a highly turbulent zone. 





For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 245) 





100 


Existing gas is separated from 
liquid by centrifugal force, with 
the slurry draining by gravity into 
the scrubber tank for removal or 
recirculation. A portion of the 
slurry is drawn off to remove col- 
lected solids; make-up water is re- 
ported to be as low as 8-12 times 
the weight of solids to be collected. 

Standard capacities are from 
1,500 to 33,200 cfm.—Aerotec In- 
dustries, Inc., Greenwich, Conn. 

100A 





Moisture meter 


Portable unit monitors water 
content of gases to 10,000 ppm. 


Equipped with an adjustable 
flow-control system and a plug-in 
electrolytic cell that needs no cali- 
bration, instrument measures wa- 
ter content in concentrations of 
1-1,000 ppm. (by volume). Called 
a coulometric-electrolytic measur- 
ing device by the manufacturer, 
the compact unit features fast re- 
sponse to changes in water con- 
tent of sample stream. Dimensions 
are 11 in. x 53 in. xX 73 in. 

Modified versions of the basic 
unit (the 26-303) can report water 
contents of 0-10,000 ppm. Instru- 
ment output, in an adjustable 
range of 0-100 millivolts, can be 
transmitted to a recorder. Acces- 
sories available include sample 
and bypass flow meters for faster 
response of the external sampling 
system. — Analytical and Control 
Div., Consolidated Electrodynam- 
Ics Corp., Pasadena, Calif. 100B 





Belt filter 


Water-filled roller provides 
automatic tensioning of cloth. 


A special tension roller keeps 
filter cloth spread for maximum 
efficiency and insures that it 
tracks properly as it goes back 
onto the drum of a removable- 
cloth filter. 

To maintain cloth control with- 
out instruments or maintenance- 
requiring guide cords, a neoprene 
roller filled with water compen- 


sates automatically for stretch in 
the cloth caused by operating 
variables. 

The filter cloth is made longer 
in the center than at the sides, 
Thus, when the cloth moves off 
center, its short side lifts up one 
end of the tube while letting down 
the other end. This increases the 
horizontal forces on the short side 
of the cloth, and the imbalance 
causes it to work back toward the 
center. 

Advantages for the system, 
called Fluid Tension, are said to 
be longer cloth life, good perform- 
ance under adverse conditions, 
wider choice of cloth material, and 
accurate cloth tracking at higher 
speeds.—Peterson Filters & Engi- 
neering Co., Salt Lake City. 100C 








Valve controller 


Remote operator is designed for 
Y4-turn, cryogenic ball valves. 


Originally developed for the re- 
mote control of cryogenic valves 
handling exotic fuels, Ju-No Op- 
erator can be used with all makes 
of 3-turn ball valves, in a variety 
of applications. 

Ruggedly constructed, unit is de- 
signed for mounting on the valve 
by universal hangers. Neither 
the operator itself nor its acces- 
sories are attached to the piping. 
Side-play action and valve-stem 
strain are said to be eliminated. 

The device is available with va- 
rious combinations of controlling 
solenoids, limit switches and valve 
positioners, including “spring re- 
turn” and “fail-safe” designs. 
Stock sizes range from } to 3 in. 
for screw-end ball valves, from } 
to 4 in. for flange-end valves. Op- 


New Equipment 
continues on page 212 
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$6,000,000 an hour night and day... 


That’s what the Chemical Processing Indus- 
tries will spend in 1961 . . . every hour, every 
day. And a sizable chunk of it will wind up in 
equipment, much of it stainless steel, of course. 
For stainless is the one metal that can stretch 
the life span of new equipment beyond mere 
recovery of the initial investment. 

This deceptively simple truth is highly im- 
portant in an industry where process obsoles- 
cence is probable in 10 years or less, where 
a new process must pay for itself, and quickly 

. without expensive maintenance, without 
revenue loss from contaminated product, with- 
out loss of production from repeated equip- 
ment failure. 


And if stainless is the logical design mate- 
rial among engineers and process chemists, 
Allegheny Ludlum is their logical supplier. For 
no producer has greater stainless knowledge . . . 
or shares it more readily. No producer supplies 
the complete range of stainless grades, product 
forms, and finishes offered by Allegheny 
Ludlum. And no producer is ready to match 
A-L’s service in product development, or to 
apply the time and talented manpower to 
the industry’s production and application 
headaches. 

In the Chemical Processing Industry . . . as in 
every other market for stainless steel . . . to those 
who know, stainless means Allegheny Ludlum. 


3649 









New Neville Island maleic anhydride plant, Pittsburgh Chemical Co. 


Allegheny Stainless... 


for every form of Stainless 


PIPE & TUBING—seamless, welded, or metallur- 
gically bonded composite products, and the widest 
range of standard stainless types and special, high 
temperature alloys in the business. And A-L main- 
tains a large, flexible stocking program of finished 
products, plus semi-finished billet and strip inven- 
tories for you. SHEET & STRIP—the quality 
standard of the stainless industry. A-L’s integrated 
facilities and tight process controls insure identical 
analyses on every shipment, plus a gage rolled 
right on the button . . . order after order. And 
Allegheny Ludlum has earned a reputation as the 
mill source with thousands of tons of sheet and 
strip in stock, much of it at finish gages for over- 
night delivery. For polishing quality, for second- 
to-none formability, for the lowest fabrication re- 
jection rate and the highest on-time delivery 
record . . . nothing can approach the sheet and 
strip by Allegheny Ludlum. WIRE—stainless in 
one of its most useful forms . . . for woven belt- 
ing, baskets, and screen cloth, for cold headed 
fasteners and braided hose, for springs and mech- 
anisms, for racks and shelving that can live in any 
environment, for fool-proof, fail-proof controls 
and rigging, for incredible strength in the smallest 
diameters. FORGINGS—rough billet stock, fin- 
ished or semi-finished custom components, shaped 
to your specific requirements. For strength, hard- 
ness, and endurance where nothing less than the 
finest can be tolerated . . . Allegheny Stainless, 
BARS—the ultimate in machinability and chem- 
istry balance for any application. Superbly fin- 
ished, perfectly sized, and ready for shaping to 
your needs, stainless bars are among the finest 
products of the Allegheny mills. PLATE—for 
problems of big volumes and high pressures. . . 
for the corrosion, oxidation, and contamination so 
common to chemical processing . . . the massive 
workhorse of the stainless line. Solid stainless or 
clad stainless . . . the finest you can buy is 
Allegheny Stainless. 

Allegheny Ludlum produces all these product 
forms...and more. And available with each is the 
same service and technical help that have made 
Allegheny Ludlum a familiar name among engi- 
neers and builders everywhere. A-L’s teams of 
service specialists know your industry and speak 
your language. With any problem, the solution is 
as close as the nearest telephone. Call today, or 
write: Allegheny Ludlum Steel Corporation, 
Dept. MID 5, Oliver Building, Pittsburgh 22, Pa. 
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Harlen Bufka, assistant mill foreman (center) and American Oil’s Norm Pagels, review specifications of AMERICAN 
Industrial Oil. Oil has been used for 14 years in hydraulic press that forms salt blocks under 800-850 tons pressure. 


by N. M. PAGELS 
About the Author 


For 17 years “Norm” Pagels 

has been providing industri- 

al customers with technical 

assistance on lubrication 
problems. His qualifications for this as- 
signment include a degree in chemistry 
from the Central Michigan University 
and the completion of his company’s 
Sales Engineering School. 

bs w Ww 
Back in 1946, Morton Salt Company 
installed a 1,000 ton press for forming 
salt blocks in their Manistee, Michi- 
gan, plant. They ran the press briefly 
with a break-in oil as the hydraulic 
medium. In 1947, they added our in- 
dustrial oil to the reservoir. Worries 
stopped then. 


There has never been a complete oil 
change. Only make-up oil has been 
added to the reservoir since the initial 
fill. There has never been any hy- 
draulic pump trouble or a failure of 
any kind due to the oil. Annually, we 
take a sample of the oil for analysis by 
our Technical Service laboratory (at 
our expense). The oil continues in ex- 
cellent condition. Morton Salt plant 
management reports that it (1) holds 
viscosity (2) resists oxidation (3) 
lubricates effectively, minimizing wear 
(4) exhibits excellent demulsibility 
and (5) is notably resistant to foaming. 


Would you like to have the trouble- 
free performance from an oil that 
AMERICAN® Industrial Oil provides? 
Call your nearby American Oil office. 


Quick facts about 
AMERICAN® Industrial Oil 
Antioxidant gives oil resistance to 
chemical change, minimizes deposits. 


Inhibitor “plates out’ on metal sur- 
faces, prevents corrosion. 


Receives special refining to minimize 
emulsion problems. Contains additive 
to minimize foaming. 


High viscosity index. Resists tempera- 
ture change. 


AMERICAN 
OIL 
COMPANY 





910 SOUTH MICHIGAN AVENUE 
CHICAGO 80, ILLINOIS 











Whats 


SO 


complex 
about 
stainless 


tubing '? 


What's so complex about stainless tubing? 
Proper selection is. There are at least a million 
combinations of stainless grades, tube types, 
heat treatments, mechanical properties, phys- 
ical properties, tube sizes and tube costs to 
choose from. 

Only one combination of all these variables 
is right for your particular heat exchanger or 
condenser. Only one will deliver optimum effi- 
ciency, give longest service life at lowest oper- 
ating cost, the one that is matched to the job. 


Arriving at the proper stainless tube requires 
careful analysis of the application, also a per- 
fect match of stainless tube properties to your 
service requirements, 

This analysis requires the talents of your 
engineering staff. The match calls for a tubing 
specialist—a B&W district salesman or a Steel 
Service Center handling B&W stainless tubular 
products. Why not talk to one soon? 

The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pennsylvania, 





THE BABCOCK & WILCOX COMPANY 


—— 


TUBULAR PRODUCTS DIVISION 








TA-1016-S 
Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Acetic Acid 

Acetates 

1, Ethyl 

2 Isopropyl 

3. Amy! 

4, Butyl 

Acetone 

Alcohol, Ethyl (grain) 
Alcohol, Methyl (wood) 
Alum (paper mill) 
Aluminum Sulphate 
Acid Mine Water 
Aluminum Hydroxide 
Ammonium Chloride 
Ammonium Bicarbonate 
Ammonium Nitrate 
Ammonium Sulphate 
Ammonium Phosphate 
Asphalt 

Asphaltum 

Aromatic Hydrocarbons 
1, Benzene 

2. Benzol 

3. Cyclohexane 

4, Xylol 

5. Xylene 

6. Toluene 

7. Napthalene 

8. Hexane 

Barium Chloride 
Barium Hydroxide 
Barium Nitrate 

Barium Sulphate 

Beer 


Benzene (coal tar product) 
Benzine (petroleum product) 


Bichloride of Mercury 
Beet Sugar Liquor 
Beer Wort 

Black Liquor 
Brine, calciu 
Brine, sodiug 
Boric Acid 


Carbon Dioxide 
Carbonic Acid 
Carbolic Acid 


Calcium Brine 

Calcium Chloride 

Calcium Acid Sulphate 

Calcium Chlorate 

Calcium Hypochlorite 

Calgon (sodium 
hexametaphosphate) 

Chlorinated Hydrocarbons 

1. Carbon Tetrachloride 

2. Tri Chloroethyline 

3. Ethylene Dichloride 

4. Methyl Chloride 

5. Propyl Chloride 

6. Chloroform 

7. Dichloroethylene 

Castor Oil 

Caustic Potash 

Caustic Soda (lye) 

Caustic Zinc Chloride 

Cellulose Acetate 

Cellulose Nitrate 

Citric Acid 

Clay Slip 

Coal Tar Oil 

Coal Tar Solvents 

Copperas 

China Wood Oil 

1. Drying Oils 

2. Vegetable Oils 

Chromic Acid (diluted) 

Copper Nitrate 


Creosote 
Cyanid 


Distilled Water or Deionized 


Diethylene Glycol (alcohol) 


Diethylene Glycol (monoethy! ether) Lime Water 


Distillery Wort 
Edible Oils 
Epsom Salts 
Ethyl Alcohol 
Ethyl Acetate 
Fatty Acids 
Ferric Chloride 
Ferric Hydroxide 
Ferrous Chloride 
Ferrous Sulphate 
Formaldehyde 
Formic Acid 
Fruit Juices 
Fuming Sulphuric Acid 
Furfural 

Fuel Oils 

Fusil Oils 
Gasoline 

Grape Juice 

Glue 

Glucose 

Grain Alcohol 
Glycerine 
Glycerol 









Kerosene 
Ketones 
1. Acetone 

2. Ethyl Methyl 

3. Methyl Acetone 
Lard 





















Lacquers Potassium Cyanide Propane 
Potassium Sulphate Rosin 
Potassium Nitrate 


Linseed Oil Salammoniac 


Lye (Sodium Hydroxide) 
Lubricating Oils 
Magnesium Chloride 
Magnesium Sulphate 
Milk of Lime 

Mine Water 

Mercuric Chloride 
Mercury 
Molasses 
Methanol 
















Sodium Bisulfite 
Sodium Chloride (see salt brine) 
Sodium Hydroxide 

Sodium Nitrate 

Sodium Silicate 

Sodium Sulfate 

Sulfurous Acid 

ja in Water Sugar 

Stearic Acid 

Tar 

Tar & Ammonia in Water 
Turpentine 

Toluene (toluol) 

Titanium Chloride 




























Ros! Urine 
Salammoniac Varnish 

Salt Brine 3% Vinegar 

Salt Brine 3% to 30% Vegetable Oil 
Starch Vitriol—Blue 


Sea Water Vitriol—Green 














Sewage Whiskey 

Soap Liquor (thin) Wine 
01 Shellac Wood Pulp 
Paints Soda Xylene 
Palmitic Acid Soy Bean Oil Yeast 
Paraffin (melts at 45° to 60° C.) Sodium Bicarbonate Zinc Chloride 
Potassium Carbonate Sodium Carbonate Zinc Sulfate 
Potassium Chloride Sodium Aluminate Zinc Nitrate 


Abrasives, corrosives or suspended 





solids...a MOYNO, will pump it! 


Moyno pumps are successfully handling all the 
substances listed above, and many others. Makes no 
difference whether these are thin watery slurries, non- 
pourable abrasives, gnawing corrosives or suspended 
particles up to 1%” dia.—Moyno will pump it! The 
wide range of specially-resistant materials in which 
Moyno pumping elements are available assures exact 
job-tailored design for economical handling without 
excessive pump wear. Moyno’s single rotating part 
provides positive displacement . . . delivers uniform 
discharge without pulsation, agitation or turbulence. 


Moyno’s unique pumping principle...as the 


hand turns the rotor... flow is right to left. 


Moynos are available in nine sizes with capacities from 

/100 to 500 gpm and pressures up to 1000 psi. Let 
Moyno cut your pumping costs! See product informa- 
tion in Chemical Engineering Catalog or write today 
for new Bulletin 100-CE! 


ROBBINS & MYERS, INC., Springfield, Ohio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moyno, Industrial Pumps 


Propellair, Industrial Fans * R&M-Hunter Fans and Electric Heat * Trade-Wind Range Hoods and Ventilators 
Subsidiary companies at: Memphis, Tenn., Pico Rivera, Calif., Brantford, Ontario, 
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GAS EXPANDER 


TURBINES 


now available from Terry in sizes up to 10,000 hp 


In scores of applications in petroleum 
refineries and chemical plants, Terry 
om expander turbines have proven to 

e reliable and efficient. This record 
results from the application of the 
same design principles that have been 
responsible for the wide acceptance 
of Terry steam turbines. 

These multi-stage expanders are of 
the impulse type. Usually they include 
a Curtis stage, with the number of rows 
of blading selected for the conditions, 


followed by a suitable number of 
Rateau stages. Straight Rateau expand- 
ers can be furnished when required. 

The result of more than 50 years 
of experience in the manufacture of 
turbine drives exclusively, they are 
available in sizes up to 10,000 hp. 
Designs for use either independently 
or in conjunction with a steam tur- 
bine can be furnished, 

Ask for information on a Terry 
expander to meet your requirements. 


THE TERRY STEAM TURBINE COMPANY 
_ TERRY SQUARE, HARTFORD 1, CONN. 





3000-hp multi-stage turbine for use in a 
large oil refinery. 
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SHORT COUPLED 
SERVICE PUMPS 


for any job 
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Heads Up to 2,500 Ft. 
Settings As Specified 
loli-telat-Wae|-me-felal-(et-Mmeolmeiolel-idelgelelale! 














Top performance, high efficiency Write For Free Bulletins: 
LAYNE TURBINE TYPE SERVICE PUMPS—NO. 300 


and less maintenance are factors which LAYNE PROPELLER AND MIXED FLOW PUMPS—NO. 350 
influence the selection of a short coupled pump. Layne 

Vertical Service Pumps fulfill these requirements and World’s Largest Gy MVE Water Developers 
offer the advantages of lower installation and operation Vs 

Costs, low submergence requirements, simple align- LAYNE & BOWLER, INC., MEMPHIS 
ment, no priming and less floor space demands. For General Offices and Factory, Memphis 8, Tenn. 


any short coupled pumping job . . . specify Layne. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
SALES REPRESENTATIVES IN MAJOR CITIES 





UNION SHOP ASSEMBLED 
ORGANIC LIQUID HEATERS... 


6,000,000 BTU/hr. FORCED CIRCULATION LIQUID HEATER serving Goodyear 
Tire & Rubber Company's plant in Point Pleasant, West Virginia. Fully 
automatic. Gas and oil fired. 
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lower exit flue gas temperatures 
spell fuel savings 


Built to ASME Power Boiler Code requirements, Union Forced 
Circulation Liquid Heaters save fuel dollars. 
Liquid and gas flow are counter current. The lowest tempera- 
ture liquid is served by the lowest temperature gas. This assures 
maximum thermal efficiency and minimizes the risk of thermal 
shock. Outlet temperatures can be precisely controlled. 
High liquid velocities (8 to 10 ft./sec.) and liberally pro- 
portioned, liquid cooled furnaces eliminate localized overheat- 
ing. As there are no multi-tube circuits in the radiant section, 
recirculation within a circuit is impossible, thereby eliminating 
vapor binding or stagnant flow areas. 
Horizontal design provides ready access to facilitate opera- 
tion and maintenance. 
Designed for use with Dowtherm “A” and “E”, Aroclor #1248, ~ 
organic heat transfer oils, and other commercially available 
fluids, standard units (both field erected and shop assembled) UNION IRON WORKS 
can be modified to meet a wide range of job requirements. They ERIE, PENNSYLVANIA 
can be arranged for firing with most commercial fuels as well KER CORP 
as waste fuels in liquid or gaseous form. A DIVISION OF RILEY STO : 
For specific information, contact your local Riley Stoker or 
Union Iron representative. 




















engineered and built to your heat transfer requirements 


PLATECOIL: 


cuts costs, improves efficiency! 


Tranter PLATECOIL eliminates engineering and fabricat- 
ing pipe coils for a wide variety of process heating and 
cooling requirements. Now, PLATECOIL can be designed 
and built to fit more size, shape, pressure containment 
and operating specifications than ever before. Tranter 
will deliver to you, the complete package required for 
any need—including the vessel itself. 

Tranter PLATECOIL consists basically of two embossed 
metal sheets, spot welded and seam welded together to 
form passages for heating or cooling media. (Available 
in most weldable materials.) 

PLATECOIL provides maximum heat transfer surface 
in a minimum amount of space. The exclusive “MULTI- 
ZONE” header and pass arrangement eliminates eff- 
ciency robbing condensate ‘‘blocking.’’ Streamlined 
surfaces require less frequent cleaning and are easier 
to clean than pipe coils. 


























PLATECOIL can be 
furnished to comply 
with ASME Code. 









Cone section for 
clamping on or 
fabricating into tanks 









Write for 
Bulletin P-61 \ 
for complete dato., 


Manufactured in Canada by Brodie 
Industries, Lid., 44 Upjohn Rd., 
Small processing Don Mills, Ontario 
vessel with built-in 

Cylindrical heat exchanger PLATECOIL side walls 






FACTURING INC. 
MICHIGAN 


TRANTER MANE 
LANSING 9, 


PLATECOIL: 


DIVISION 





Heat transfer 
surface for 
vibration or screw 
type conveyors 








Processing tank with 
built-in PLATECOIL 
side walls ond bottom 











heat transfer specialists 
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In reactor columns throughout the 
chemical and petrochemical indus- 
tries, Norton Ceramic Catalyst Car- 
riers are helping improve catalyst 
life, lower catalyst costs, and provide 
optimum yields from reactions. 

It’s consistent high performance, 
too, because every Norton carrier in 
any quantity is uniform from lot to 
lot. Size, porosity, and purity are 
held to close tolerances. Duplication 
of specifications is assured. 

Today, probably the most widely- 
used Norton carrier is alumina. 
ALUNDUM* alumina carriers are avail- 
able as spheres, pellets, rings, gran- 
ules and powder. However, as new 
processes are developed, and more 


CERAMIC 


CATALYST 
CARRIERS 


keys fo better catalysis 





demanding physical, chemical and 
thermal conditions are encountered, 
new Norton carriers are ready to 
meet catalyst specifications. Various 
new materials and shapes are now 
available in alumina, silica, zircon, 
zirconia and silicon carbide. These 
Norton developments offer porosities 
ranging from 8% to 65% and surface 
areas from less than 1 to 70m2/gram 
(BET method). 

Why not contact your Norton 
Man? Through him you can draw 
upon the wealth of Norton research 
and engineering data compiled over 
the years. He is well qualified to help 
you meet catalyst carrier specifica- 
tions exactly .. . efficiently .. . eco- 
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nomically. Your requirements fornew 
and unusual carriers will receive our 
prompt attention. 

Norton carriers are described in 
detail in the Bulletin, ‘“Keys to Better 
Catalysis.”” For your copy, or for 
technical assistance, write NORTON 
CoMPANY, Refractories Division, 511 
New Bond Street, Worcester 6, Mass. 
*Trade Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Crystallizing ideas 
into products 





MI CABLE HELPS TAME REFRACTORY METALS iter-treauig. vie 
is non-breathing. With 

conductors insulated with magnesium-oxide and encased in a copper sheath—MI is gas- and liquid-tight. This is 

why Mineral Insulated Cable functions perfectly under the most adverse conditions of heat and atmospheres, 

where other wiring systems fail. [_] These features of MI are why Universal-Cyclops Steel Corp. installed 

Mineral Insulated Cable in its unique new INFAB (INert-FABrication) room. Here, refractory metals like molybdenum 

and tungsten are hot-worked into sheet and bar at 2000-4500°F, in an argon 

atmosphere. MI’s inherent characteristics were just what Universal-Cyclops 

needed for reliable power and control circuits. {_] Whether you’re thinking of 

an INFAB room or more conventional type of wiring that is economical and 


permanent—specify Mineral Insulated Cable. For details, ask for Catalog S-2. 
General Cable Corporati York 17, New York Genera BLE CORPORATION 
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IN FOUR 





DIMENSIONS 


TIME: Ingersoll-Rand’s compressor experience dates back to 1872, 
when an I-R ancestor company was building heavy-duty compressors of 
the horizontal type. 


LENGTH: The longest range of compressor types and sizes available 
anywhere, from !/% to 20,000 hp, for pressures from one micron to 125,000 
psi. I-R alone offers all basic types: reciprocating, centrifugal, axial-flow, 
rotary and thermal. 


DEPTH: Ingersoll-Rand has developed and built more compressors 
for the difficult process jobs than any other manufacturer, but is also 
unequalled in the production of standard air power compressors. I-R has 
built equipment for every type of compressor application ever made. 


HEIGHT: The quality and long-term dependability of I-R compres- 
sors can be attested by users in every field. The extra service and minimum 
maintenance built into every I-R unit pays dividends. 


,.. that's why Ingersoll-Rand has 
The World's Most Comprehensive 
Compressor Experience 








Ingersoll-Rand Ri 
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1. Instantaneous 
Heaters 
Spence 
ET124 

Series 


















4. Very Low 
Pressure 
Differentials 
2” Through 8” 
Spence G2T40 







3. Air Control 
Systems 
Spence 

EAT Series 


cludes a simple temperature-actu- 
ated pilot that opens and closes the 
main valve to maintain a constant 
temperature. 

. Air control systems can now have 
a +5°F control accuracy under wide 
and instantaneous load swings with 
the Spence EAT regulator. Engi- 
neers report savings of up to 50% 
in installed costs with this recently 
developed Spence cascade system 
when it has been used in place of 
conventional instrumentation. 

. For the combination of very low 
pressure differentials and air or 
water control, Spence recommends 
Type G2T40. This single seated 
pilot operated valve provides fast, 
positive response in 2” through 8” 
valves. Double seat ‘Type G22 is also 


During the past year, our field repre- 
sentatives have reported many cases of 
improperly, and uncconomically, ap- 
plied temperature regulators. To help 
you avoid some of these costly mis- 
takes, here are a few tips on selecting 
the most effective and economical tem- 
perature regulating valves for your 
applications. 


w 


1. Instantaneous heaters require a 
special action for close temperature 
control and freedom from hunting. 

In the Spence ET124 series, steam 
pressure is modulated according to 4 
temperature (demand) and is auto- 
matically regulated at any pressure 
established by the demand. 


2. Storage heaters, on the other hand, 
are more economically controlled 


How to Select Automatic Regulating Valves 
For Temperature Control 

















THE 
MOST 
COMPLETE LINE OF 
PRESSURE AND TEMPERATURE 
REGULATORS 
IN THE 
WwoORLD 

















5. Very Low Pressure Differentials 
Up Through 2” Valves 
Spence Direct Acting T2 


5. When very low pressure differen- 
tial is encountered with valves of 2” 
or less, the Spence direct operated 
T2 is recommended. The sensitive 
vapor tension thermostat responds 
quickly to small changes in bulb 
temperature for continuous, accu- 
rate control. 


In this brief description of industrial 
process and heating temperature con- 
trol, we have given a few important 
tips in proper regulator selection. If 
you would like more detailed informa- 
tion on these control applications, 
write for the new Spence ‘Temperature 
Control Bulletin IV 1014. se-180 


SPENCE ENGINEERING COMPANY, INC, 
Walden 1, N. Y. 





by the Spence ET14D, which in- 
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available in 10” through 12”. 
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‘Bisulphite 
‘itanium Dioxide — 


<-White Liquors 
~<-Green Liquors 
~<Black Liquors 
~<-Digester Liquids 
~<-Condensate 


major paper and pulp plants, Fibercast now has proved itself to be a corrosion- 
free, non-contaminating piping system. It has outstanding ability to withstand 
damaging, corrosive liquids under high pressures and temperature extremes. 











FIBERCAST pipe combats critical 
corrosion problems in the paper industry! 


¢ Copes with temperature range from —65° to +300° F. 
e Withstands operating pressure range to 1200 psi. 

e Handles 320 of the hottest 338 corrosive solutions. 

¢ Available in pipe sizes from 2" to 8" with fittings. 


FIBERCAST 


“Youngstown 





Heat, pressure, and corrosion failures 
can cost your paper mill money—in 
downtime, intermittent tubing replace- 
ments, high costs for new materials 
and labor. 

That’s why it is important for you 
to evaluate the solid cost-cutting pro- 
tection you get with Fibercast pipe. 
Fibercast solves your piping problems 
better than any other tubing. Even 
more expensive pipe, or pipe with ther- 
moplastic interior coatings cannot 
match Fibercast’s resin rich interior. 

The “thot” acids, liquids and other 
corrosive solutions, unique to the pulp 
and paper industry have negligible ef- 
fect on this rugged pipe. Whether used 
in dryer drainage systems, reaction 
tower installations, or in carrying such 
solutions as calcium bisulphite, 
Fibercast proves long-lasting, safe, 
efficient. 

The Secret of Long Service Life 
Fibercast owes its long service life— 
and its special resistance to heat, pres- 
Sure, corrosion and contamination— 
to the exclusive way it is built. Fiber- 
cast is a centrifugally cast thermoset 
epoxy reinforced pipe with multiple 
layers of seamless braided glass fiber 
sleeving or especially woven glass fab- 


COMPANY 


ric. A body of woven glass fibers, im- 
pregnated with epoxy resin chemically 
cured at elevated temperatures, gives 
Fibercast its outstanding ability to 
withstand high pressures and tempera- 
tures in corrosive environments. 


COMPARATIVE LIFE DATA* 


FIBERCAST, 

GRADE J 1.00 
ALUMINUM 26 
BRASS (RED) | si 14 
RUBBER HOSE | -210 
STEEL cS 11 
(Stainless 304-40) . . 
ASBESTOS i 237 
(Cement-C-100) eC 








*Basing Fibercast as unit life of 1 and others as compar- 
ative percentages thereof. 
Fibercast handles operating pressures 
to 1200 psi. It has an operating tem- 
perature spread wider than any other 
non-metallic pipe (—65° to -++-300° F.). 
It handles 320 of 338 (94°) known 
corrosive solutions. 

Reputation For Safety 
The Fibercast reputation for safety 
is another vital factor important to 


A DIVISION OF 


SHEET AND TUBE COMPANY 
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you. Most piping materials wear un- 
detectably from the _ inside-to-out- 
side and can suddenly burst without 
warning, inflicting injury to personnel 
and adjacent facilities. 

Because of Fibercast’s woven glass 
fiber constructions, such occurrences 
of “‘inside-to-outside’’ wear, if they 
ever occur, are detectable in minute 
‘bleeding,’ easily repaired leaks. 


LY <P 

Complete Fibercast systems are 
available in sizes from 2” to 8” O.D. 
And only Fibercast offers the world’s 
most complete line of non-metallic, 
epoxy fittings. 

Find out how Fibercast pipe can 
help you control costly corrosion 
problems in your plant. Return the 
coupon below and get the facts now. 

















Type of Business 





City Zone State 





, FIBERCAST COMPANY, Dept. CE-121 
| Box 727, Sand Springs, Oklahoma 
| Please send me, without obligation, 
| further details about Fibercast Pipe, 
| Tubing and Fittings. 

| Name 

| Address 

Title 

| Firm 

| 

| 

l 
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We Make Them 
In All Sizes «-« 


‘it 


ee 


The twin vessels at the top of this page weigh 
less than five tons each. Their maximum OD 
is about 22 in. Though slim little fellows, they 
are intended for relatively high pressures. 

They are of course much lighter than that 
burly, rugged unit in the lower picture. There 
you have a vessel that is 30 ft long and weighs 
25 tons. It’s a reactor with a 36-in. OD, and 
with big, husky components throughout. 

In the course of a year Bethlehem builds 


gem BETHLEHEM STEEL 
++. economy 


... versatility 


al 


fxs 
ST sf a 


many other sizes and types of pressure vessels. 
Some exceed 150 tonsin weight, finish-machined. 
But size is only one yardstick. Much more im- 
portant is quality—precision engineering, prec- 
ision materials, precision workmanship. These 
are the ingredients that make Bethlehem forged 
vessels so thoroughly dependable, even under the 
most exacting conditions. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 
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IT’S CHEAPER T0 K : L L 
FEAT 


WITH AIR 









COMPARE TRANSAIRE ... no matter what your water 


situation. Transaire air-cooled heat exchangers already have found wide 
acceptance in areas where water cooling is impractical or impossible. 
And now, finding that Transaire is less expensive to operate, even where 
water is plentiful, other areas are turning to this economical unit. 
Simple in basic design, Transaire units are being used in many varied 
operations where low maintenance and low operating costs are impor- 
tant over extended periods of time. The high heat transfer efficiency 
is attained by use of the Yuba fintube. Its exclusive design employs 
tapered spiral fins mechanically bonded so that the entire base tube 
is covered and protected against the galvanic action that destroys 
efficiency in many other types of fintube. Both fins and base tubing 
can be provided in almost any material, size or gauge desired. Fin 
ee tienes —— re spacing and height can be varied to requirements. It’s cheaper to kill 
errs, ane heat with air —next time compare Transaire, a product of Yuba, 


will recommend either type, whichever . : 
is required or best suited for the job. pioneers in air-cooled heat exchangers. 


specialists in heat transfer equipment 


YUBA HEAT TRANSFER CORPORATION 
Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Chicago « Houston + Los Angeles » New York « Pittsburgh « San Francisco 






INTERNATIONAL LICENSEE: Birwelco Ltd., Birmingham, England (United Kingdom, British Commonweaith). 
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NASH PUMPS 
for higher 


Vacuums 


with all 
NASE 
operating 

advantages 







Uy 
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The effective vacuum range of these Nash Air Ejector equipped 
pumps is extended to 0.5” Hg. absolute. For high vacuum applica: 
tions where hard to handle service conditions are present and where 
reliability of pump operation is imperative. These pumps can handle 
many saturated or wet gases including solvent and acid vapors. 

These pumps have but one internal moving part, and use no 
internal lubrication. The vacuum produced is non-pulsating. They 
cannot be damaged by a slug of liquid, and will provide the same 
reliability and long life even if the operating cycle consists mostly 
of dead end service. Please request Bulletin 387-A. 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. & 
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“This is a real production loader” 


For 73 Years the Wilmington Fertilizer Co. has pro- 
duced chemical fertilizers to serve an agricultural area 
within a 125-mile radius of Wilmington, N. Car. As 
one of the area’s leading producers, the company uses 
9 PAYLOADER tractor-shovels to handle incoming ma- 
terials from boxcars, and in mixing and bagging 
operations. 


“We have used PAYLOADER tractor-shovels since 1945,” 
says Plant Supt. George Sloan, Jr. “The first replacement 
with a Model H-25 was made early in 1960. The second 
in spring, 1961. This is a real production loader—it’s 
fast, has large load capacity and excellent maneuver- 
ability, especially in the close bin and alley areas. It has 
given us production increases up to 50% over the smaller 
loaders.” 


Moving Materials to the Mixer on a 125-ft. haul, the 
Model H-25 with its 2,500-lb. operating capacity can 
average handling 50 tons an hour. Another H-25, 
working on a 100-ft. delivery haul, supplies a bagging 


machine rated at 60 tons per hour. “Our PAYLOADER 
equipment,” states Mr. Sloan, ‘gives us such advantages 
as proved dependability, long machine life and proved 
efficiency in handling materials.” 


Credit this Fine Production Performance to the H-25’s 
superior basic design: it combines a 2,500-lb. operat- 
ing capacity with power-shift transmission and match- 
ing torque converter, power-transfer differential, 
power steering and a short 6-ft. turning radius. The 
H-25 also is “extra protected” against costly down- 
time with special air and oil filters, self-adjusting hy- 
draulic brakes, and special oil and grease seals on all 
vital pivot points. 


Your Hough Distributor wants to show you what a 
“real production loader” like the H-25 or larger 
PAYLOADER model can do in handling your bulk ma- 
terials. Ask him for a demonstration or return the 
coupon for additional information. 





MoOUGL 


THE FRANK G. HOUGH CO. [2 
LIBERTYVILLE, ILLINOIS Ki 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY a 


Send ‘Industrial y) 7,5 
Material Handling 0a ce — Pie eos er <a Seen 
from A to Z"' 





Hough, Payloader, Paydozer, Paymover, Paylogger, Paylomatic and 
Pay are registered trademark names of The Frank G. Hough Co. 


THE FRANK G. HOUGH CO., 754 Sunnyside Ave., Libertyville, lil. '?-4°5 


NAME __ 


COMPANY 
StReet 


city i STATE 
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Making Mercury: An Inside Look 
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Covering a little-known area of the chemi- — 4 Cleanup 
. ~ ; j : t 
cal industry, CE here guides you through ' ‘ baat ed 
the process that Metalsalts Corp. uses in i 
; po ; ecanted 
making pure mercury and the element’s : purities 
basic inorganic compounds. ! t — 
CONDENSER i ‘ 
| GROSS = 
N. P. CHOPEY ' CLEANUP ( 
Assistant Editor _ REACTOR 
Scrap 
mercury 
RASS UE own - 
Lead chambers, shown in photo above, yield crop of crystal- THERMAL | ach, to 
line mercurous or mercuric chloride. Part of latter goes to DECOMPOSITION | analysis 
subsequent chemical synthesis. FURNACE 7and 
disposal 
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Despite producing a fairly long list of products for 
industrial and medicinal uses, the manufacture of 
mercury and its compounds has received little 
attention in engineering texts or literature. 

This absence might aptly be remedied by a 
look at the operations of Metalsalts Corp., Haw- 
thorne, N. J. Metalsalts processes over 750,000 
lb./yr. of scrap or virgin mercury, and states that 
its list of products made from the metal is longer 
than that of any of its competitors. Company 
offers all grades of the elemental material, and 
over 40 grades of mercury compounds. 

Keystone of Metalsalts’ operations is the se- 
quence shown on the flow diagram: the firm puri- 
fies scrap or crude virgin mercury, chlorinates 
some of the pure metal to yield mercurous or mer- 
curic chloride, and reacts part of the latter with 
sodium hydroxide to produce mercuric oxide. In 
addition to being salable itself, the oxide is a 
basic intermediate for most of the company’s 
mercury products. 
> First, Mercury—Because of mercury’s high sell- 
ing price, currently around $2.50/lb., the plant 
feed not only comes from mines, but also includes 
scrap for reprocessing. Contaminants frequently 
present in the scrap include metals (such as 








' om om 


JP 
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silver), greases, oils, water and lint. 

Scrap feedstock is first analyzed and segre- 
gated, then enters an oil-fired decomposition fur- 
nace. Mercury vapor and volatile decomposition 
products leave the furnace at over 750 F., and the 














stream passes through a condenser that co 
essentially of a water-cooled, jacketed pipe. * 

Noncondensable gases, mainly carbon di 
evolved during decomposition of organic imput, 
ties, go to a scrubber, while the condensate pas#@s 
through a series arrangement of a large react 
followed by four smaller ones in cascade. In thes® 
the mercury stream is treated with acids, alkalis: 
and solvents appropriate for the specific contami- 
nants present. 

Effluent from the last reactor generally goes 
to a bank of gas-fired, glass vacuum stills—each 
having a capacity of about 20,000 Ib./day—that 
yield 99.9% mercury overhead. Depending on the 
contaminants, however, the reactor effluent can 
instead be recycled or, conversely, bypassed 
around the stills. 

Procedure for the virgin mercury stock from 
mining depends on the material’s quality. This 
feedstock may be fed to thermal decomposition 
the same as scrap, or it may require no treatment 
other than passage through the vacuum stills. 

Part of the 99.9% mercury from the stills 
goes to further refining or is sold directly. Metal- 
salts’ purest elemental grade, produced by addi- 
tional vacuum distillation, is 99.9999% mercury. 
> Then, Chlorides—The rest of the 99.9% stream 
goes to chemicals production, where the first step 
is to chlorinate the metal. Company makes both 
mercurous chloride (calomel) and mercuric chlo- 
ride (bichloride of mercury) ; the former is mar- 
keted directly, the latter goes partly to sales and 
partly to further chemical synthesis. 
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Each is made by feeding mercury, together 


with gaseous chlorine, to a bank of gas-fired re- 


pe. % @ 
bn dio¥Me torts. Product chloride passes overhead at over 
c impur. 840 F. and enters a temperature-controlled lead 


hte passes \ chamber, where it sublimes into crystals. 


There are seven lead chambers in parallel, 
each fed by a pair of retorts. Total capacity is 
around 25 tons/day. 

Production of the mercuric or the mercurous 






product #§ governed by the amounts of mercury 
rally goes and chi used. The company aims for use of 
ills—each the sto etric ratio when making calomel, but 


uses 10 ayexcess chlorine when producing the 
bichloridexgmo 

Crystalapat ambient temperature, are with- 
drawn intermittently from the chambers. Mate- 
rial to be, eted directly is classified by 
screen; thepr is generally —20 to +80 mesh. 
>Then, Oxi@e-+Bichloride of mercury for mer- 
curic-oxide synt#iésis enters a heated tank, where 
it is dissolve@fa r to produce a low-concen- 
tration niga ain Meanwhile, concen- 
trated sodium” ide solution is diluted in 
another tank. BHO solutions go to an agitated 
reactor, where they combine to form the oxide: 

HgCl. + 2NaOH — HgO + 2NaCl + H.O 
The reaction takes place at about 200 F. 

Mercuric oxide exists in two forms, When 
finely powdered, the compound is known as yellow 
oxide of mercury; in crystalline form, it is red 
oxide of mercury. Metalsalts produces over 500,- 
000 Ib., yr. of the two, most being the yellow 
variety. 
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ABILITY were absolute ‘‘musts” for the bucket 
elevators serving this materials distribution ° 
center. And, Rex Engineers answered the née 4 
with Rex ‘‘Balanced Design” Elevators.. ee 
concept in elevator design that balanceg@tte! ’ 
strength, life and performance of all compos 
nents to meet the specific application neqelne 
ments. titer weer 


For example, buckets have air holes te*phéveht 
trapped air interfering with fast com@pigtetdis - 
charge...assure maximum buckeiigectytn g 
capacity. Bucket design also pesmitbieghoser 
spacing on chain to step up elevagey eapecity. 


The exclusive chain design alien 


ee: be ee ~~ A Ge : 


speed operation...is so rugg signed 
that only a single strand is requ adr maxi- 
mum operating efficiency instead of fhe double 
strands previously needed. 


Why not have Rex Engineers lend a helping 
hand to help you solve your bulk materials 
handling problems. Write CHAIN Belt Com- 
pany, 4698 W. Greenfield Ave., Milwaukee 

1, Wis. In Canada, Rex Chainbelt (Can- 

~ ada) Ltd., Toronto and Montreal. 
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« GREATER PROFIT... 


USING C-E RAYMOND FLASH DRYING ACCESSORIES 


IF you are making any kind of powdered products, where 
Raymond Flash Drying may be applied, you can profit by 
the lower costs and higher quality made possible by this 
modern system. 

You can count on such advantages as ease of installation, op- 
erating economies, high heat efficiencies, shortened process 
time, close control of particle size and moisture content, as 
well as a superior finished product. 

When both drying and grinding are involved, the Raymond 
Roller Mill or Imp Mill may be used, depending on capacity 
requirements and amount of moisture removal. The Cage 
Mill System is used for disintegration and drying of materials 
to normal particle size. The Air Stream Type of Flash Dryer 
is used when disintegration is not required. 

RAYMOND IMP MILL The extraction of combined moisture from hydrate com- 
pounds and the safe drying of heat-sensitive materials are 
typical of special applications of Raymond Flash Drying. 








For further details. write for 
CATALOG NUMBER 87E 


Let Raymond engineers analyze your drying-grinding problem. 


FOR FURTHER DETAILS, SEND FOR RAYMOND FLASH DRYING CATALOG NUMBER 82E 


COMBUSVION E EERING, INC. 
anak p , 


a & @ 
Combustion Engineering- ” 
ombustion Engineering LEV COEF? Sales Offices # 
Montreal, Quebec, Canade 427 WEST RANDOLPH STREET @ CHICAGO 6, ILLINOIS 





Superheater Ltd. in all 
Principal Cities 
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More than a computer, the Bendix G-20 is an integrated communications network engineered to handle all 
your data processing problems with incomparable speed, simplicity and reliability. # Your engineering, 
business and scientific programs are processed concurrently on a single G-20 system...the unique and 
powerful G-20 communications system permits the G-20 to assume many operational configurations to 
match varying computational requirements. ® All this is done automatically ...under executive programmed 
control. Thus, the system automatically establishes program priorities, assigns and switches accessory units 
and communications channels, and performs complex processing at microsecond speed. Speaking of speed, 
Bendix magnetic tape units reliably read and write at the rate of 240,000 digits per second . . . search 
at twice that speed. ® The result? More useful computations per dollar invested than any other comput- 
ing system available. ® And don’t overlook Bendix support. A nationwide service organization assures 
maximum “uptime:’ A large, skilled programming staff is developing common-language business and sci- 
entific programming systems available to all users. * Bendix computer representatives are located in major 
cities throughout the United States. They will be glad to show you how the proven communications- 


engineered G-20 can effectively reduce your data processing costs. 


Bendix Computer Division [Ry-aaea 


= - RP T 
DEPT. 0-37 LOS ANGELES 45, CALIFORNIA See Ce RETR 





THE BENDIX G-20 COMPUTING SYSTEM 





NOW IN OPERATION—Humble Oil and Refining Company, Houston, Texas — 
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CATALOG F-10 
Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 

Write for a copy on 
our company letter- 
ead. ° ess Dept. 

24A-FC, 
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FOR FORGED 
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- STAINLESS — 
TA STT ‘AND | \\\S> 


ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 

The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 
SALES OFFICES: 
CAMDEN, N. J., CHARLESTON, W. VA., CHICAGO, CLEVELAND, 


DALLAS, LOS ANGELES, NEW ORLEANS, NEW YORK, 
SAN FRANCISCO, SEATTLE, ST. LOUIS 
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ROBERT N. MADDOX, Oklahoma State University 


A critical review of the literature on multicomponent distilla- 
tion is a challenging task, for over the years, many articles have 
been published that deal with all aspects of the theoretical-stage 


contacting of vapor and liquid. The papers discussed here fall 
into three categories: 
¢Those which years of use have proved of great value. 
¢Newer works which seem to have promise. 
e A few whose unique approaches make them worthy. 

Scope of this CHemicaL ENGINEERING Report is limited to cover- 
age of calculational methods for multicomponent distillation 
problems. 

So far as possible, a consistent set of nomenclature (p. 142) is 
used. When unusual or unconventional nomenclature is necessary, 
these terms are defined in the text. We use the term “simple 
column” (fractionator) to describe a single-feed, two-product sep- 
aration. A “complex column” has more than one feed and/or more 
than two products. Sample calculations are included in the second 
section for most techniques suitable for hand calculation. 

The terms “light-key component” and “heavy-key component” 
refer to components whose concentration we wish to specify in 
the distillate and bottom product. Light-key values carry neither 
subscript nor superscript; heavy-key values carry a prime. 


Approaches to calculations.................... Page 128 
Useful shortcut methods....................... Page 136 
Rigorous calculational methods................ Page 140 
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One important area of distillation work is determi- 
nation of the number of variables that must and can 
be fixed in defining a distillation system. An under- 
standing of this fundamental work and an apprecia- 
tion of its value are necessary to a full understanding 
of the differences between binary and multicomponent 
distillation. 

In a binary system, for example, if we specify that 
the distillate product is to be 95% component A, then 
by definition the percentage of component B is 5%. 
This will be true for all cases of column operation, 
whether we are considering minimum plates, minimum 
reflux or an actual operating condition. In a multi- 
component system, however, if we specify 95% of one 
component, the composition of the overhead may or 
may not (and probably will not) be the same for the 
three conditions of column operation. 

Gilliland and Reed” first considered the possible 
arrangements of variables in a distillation system. 
Kwauk" refined and extended their work to many pos- 
sible configurations of vapor-liquid contacting equip- 
ment. His tabulated values on the number of variables 
available for fixing can be a valuable aid and asset 
to the engineer. 

There are two kinds of variables or conditions that 
must be considered: 

1. The thermodynamic intensive variab!es of the 
system, which depend only on its state. 

2. Necessary or inherent conditions that the system 
must satisfy. 

The composition, temperature, pressure and enthalpy 
of the various streams in the column would be included 

in the thermodynamic intensive variables. In engi- 
neering work, we require that each system be in mate- 

rial balance and energy balance, and these are included 

in the necessary conditions of the system. 

The phase rule is: 

y=C-E+2 (1) 

The phase rule can be used to determine the number 

of variables that must be fixed to completely describe 

the state of equilibrium streams. If we consider a 

single-phase equilibrium stream containing C com- 

ponents 

y=C-14+2=C+H+1 (2) 

If we assume a three-component system, there are 

then four variables to be fixed to define the state of a 

single-phase equilibrium stream. Normally, the items 

specified consist of at least two compositions, and 

either temperature or pressure. This combination is 

not necessary because we can easily see in this case 

that specifying the temperature and pressure of the 

stream, along with its enthalpy and entropy, effectively 

defines its condition. We can, then, calculate the unique 
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Approaches to Calculations 


composition of the three components in the single- 
phase equilibrium stream. 

In addition to the phase-rule variables concerning 
this single-phase equilibrium stream, the engineer nor- 
mally associates two other quantities with it. One of 
these is the rate of flow of the stream; the second is 
the heat exchange between the surroundings and the 
system. The engineer also considers it obvious that 
any operation on the stream will be conducted so that 
an over-all energy balance and a material balance for 
each component will be satisfied. 

We know that the vapor and liquid leaving a theo- 
retical plate are in equilibrium. By the phase rule, a 
C component, two-phase equilibrium stream has C vari- 
ables that must be specified: 

y¥=C-24+2=C (3) 
The simple statement that the two streams are in 
equilibrium with each other greatly restricts the num- 
ber of variables that can be arbitrarily assigned values. 

If this system of analysis is continued or is extended 
to a distillation column containing a rectifying section, 
a stripping section, a feed plate, a condenser and a 
reboiler, the total number of variables is”: 


vy =C + 28r + Ws + 10 (4) 


Selecting the Variables to Fix 


The number of choices for these variables is almost 
infinite. There are, however, some values that are nor- 
mally specified. In a typical distillation calculation, 
these include: 

1. Composition and condition of feed (C + 1). 

2. Heat loss or gain from each plate (S, + Ss). 

3. Pressure on each plate (Sz + Ss). 

4. Pressure on feed plate, condenser and reboiler 
(3). 

5. Heat loss from feed plate, condenser and reboiler 
(3). 

The remaining variables are usually taken from the 
following: 

1. Reflux rate. 

2. Number of plates in the column. 

3. Feed plate location. 

4, Percentage recovery of a component. 

5. Rate of flow of one product stream. 

It is worth mentioning that the feed plate location need 
not be specified at the optimum value. This is highly 
desirable, but the specification is arbitrary. 

The above analysis of variables can easily be ex- 
tended to complex fractionators. An additional feed 
stream or side-draw product will each add a net of 
(C + 8) variables. (C + 1) of these are needed to 
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specify the composition and condition of the feed 
stream or side-draw. The remaining two variables are 
required to specify the rate of flow and the location of 
the extra stream. In either case, the net variables 
available to the engineer are the same as in a simple 
column. It would, however, be possible to switch the 
composition variable from overhead distillate to side- 
draw product. 


Total Reflux Operation 


Total-reflux column operation. corresponds to the 
minimum number of plates required to accomplish a 
given separation. If we look at Fig. 1, we see a typical 
simple distillation column. Writing the material bal- 
ance indicated, we have 

Vay — Ln = D (5) 
If the overhead product rate becomes zero, V,,., equals 
L,. Fenske” used this as a basis of column operation 
to derive his equation for the minimum number of 
plates : 








‘imple distillation column shown here 


ndicates material distribution—Fig. | 
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’ 
- & 7 7” 
Garg?” = ( s,) (=) (6) 
: d . w 


Using this equation, it is possible to calculate the 
minimum number of theoretical plates required to 
effect a given separation between components. An 
average alpha is used. This writer has found good 
results by using the relative volatility at the average 
of the overhead dew-point and bottom bubble-point 
temperatures. 

Winn” assumed that vaporization equilibrium con- 
stants will plot as straight-line log functions of the 
vaporization constant for the reference component or 


~~ 


K = 6(k’)® (7 
Using this method of expressing vaporization con- 
stants or volatilities, Eq. (6) becomes 


om = (44) ®) 


Looking again at Fig. 1 and Eq. (5), there is an- 
other possibility for minimum-plates operation. If 
D remains constant but V,,., and L,, become arbitrarily 
large, then the column approaches minimum-plates op- 
eration. As V,,, and L, become larger and larger, the 
approach to minimum plates is better and better. Ob- 
taining this kind of column operation in an actual 
column or laboratory column would be difficult because 
diameter of the column necessarily increases with V,,,,. 
Eq. (6) can be modified easily to account for this case 
of column operation: 


» d w’ 
Qare””™ = (2) e ) (9 


Eq. (8) likewise becomes 


oe d sy b Ww 1-4 

“= (ee) (Co) 
By use of Eq. (9) or (10), it is possible to calculate 
the minimum number of plates and the product rates 


and compositions that result from operation of the 
tower at total reflux. 


(10) 


Minimum Reflux Ratio 


Operation of a multicomponent distillation column at 
minimum reflux is complicated and intriguing. Earliest 
work in this field was directed toward the development 
of short-cut or empirical methods for estimating the 
minimum-reflux rate. In developing these equations, 
many assumptions were made, the most common ones 
being the use of a constant or average volatility, and 
the assumption of constant molal overflow. Neither of 
these conditions can really be expected in a multicom- 
ponent column, but some of the calculated results using 
methods based on these assumptions are surprisingly 
good. 

The idea of nondistributed components is an impor- 
tant concept in multicomponent systems at minimum 
reflux. Since equilibrium calculations employ either 
(y./K,) or K,x,, the only possibility for fractionating a 
component to zero concentration is by using an in- 
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finite number of plates. Consideration of the McCabe- 
Thiele” diagram for a binary mixture in Fig. 2 shows 
that a zone of infinite plates occurs when an operating 
line crosses the equilibrium line. 

In this zone of infinite plates, there is no change in 
temperature from one plate to the next; vapor and 
liquid compositions and flow rates are constant. Mak- 
ing use of these conditions, Brown and Martin* derived 
the following equations to apply in the zone of infinite 
plates: 


Rectifying: (11) 





Stripping: Isi = 


Serer enka ae (12) 
) 
L 

In the rectifying section, it is easy to visualize a 
component with K value small enough to cause the 
denominator to become negative. If d, for that com- 
ponent had a value, ve would be negative. Since this 
cannot be, d must be zero, and the component is non- 
distributed in the rectifying section. A similar line of 
reasoning applies to light components in the stripping 
section. 


Using the Underwood Equations 


Underwood,” by assuming constant molal overflow 
and constant relative volatility, developed the following 


equations: 
aifi : 
as. | 13 
7 agen f (13) 


aid; 
——— = V 14 
» a eae R (14) 


In a C-component system, there are (C — 1) positive 
and real values of ¢ that satisfy Eq. (11). There is an 
equation of the form of Eq. (14) for each of these 
values of ¢. The resulting set of (C — 1) equations 
can then be solved for the distillate composition and 
minimum reflux ratio. 

Underwood points out that the values of ¢ that sat- 
isfy Eq. (13) are bounded by the relative volatility 
values of the components. This means that there are 
(C — 1) positive real values of ¢ that satisfy Eq. (13). 
Using these (C — 1) values of ¢, it is possible to write 
(C — 1) equations of the form of Eq. (14). This set 
of (C — 1) equations can be solved for the distillate 
composition and the vapor rate in the rectifying section 
of the column at minimum reflux. 

Underwood also points out, however, that it is only 
necessary to use enough values of ¢ to obtain an equa- 
tion like Eq. (14) for each distributed component. The 
key components in the system are always distributed, 
and only one value of ¢ is required to solve for the 
minimum reflux rate if all other components are non- 
distributed. Beyond this, it is necessary to use one 
value of ¢ for each additional distributed component. 

The difficulty in setting up a preblem for solution by 
the Underwood method comes from determining, be- 
fore any calculations are made, what components will 
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be distributed. Shiras, Hansen and Gibson™ presented a 
method for estimating the number of distributed com- 
ponents under conditions of minimum reflux. The dis- 
tillate quantity for doubtful components may be esti- 


mated by 


d; Ait d "ie a’ » 

GS ee (+) 
If 0.99 = d,/f, = 0.01, the component is distributed 
and must be included in the minimum reflux calcula- 
tions. If d,/f, < — 0.01 or d,/f, > 1.01 then the com- 
ponent is nondistributed to the distillate or bottoms 
stream, respectively. 

The work of Shiras, Hansen and Gibson, then, can be 
a great timesaver in using the Underwood equations. 
If there is any doubt whether or not a component is 
distributed, it should by all means be included in the 
Underwood calculations. If the components turn out 
to be nondistributed, the calculated value of d, will be 
outside the physical limitations of the problem. For 
example, a component that proved to be nondistributed 
in the stripping section of the column would have a 
calculated d value less than zero. 

Colburn’ presented a procedure for calculating the 
minimum reflux ratio based on empirical relationships 
developed from a study of plate-to-plate calculations 
between the pinch zones for a number of systems. 
Scheibel and Montross” developed an empirical equa- 
tion that consisted of terms to account for: 

1. The reflux to make the desired separation between 
the specified keys, if components lighter than the light 
key have infinite volatility and components heavier 
than the heavy key have zero volatility. 

2. The reflux to separate the heavier-than-key com- 
ponents, considering their actual volatilities. 

3. The reflux to separate the lighter-than-key com- 
ponents, considering their actual volatilities. 

Bailey and Coates* modified this procedure to apply to 
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systems with varying volatility. Both techniques de- 
pend on the definition of a McCabe-Thiele” diagram 
using two pseudo components defined by: 
z= (X)/(X + X’) (16) 
y= (Y)/(Y + Y’) (17) 
where: x = effective liquid composition of light key. 
y = effective vapor composition of light key. 
X = actual liquid composition of light key. 
X’ = actual liquid composition of heavy key. 
Y = actual vapor composition of light key. 
Y’ = actual vapor composition of heavy key. 
Hence, they are limited by the assumption of constant 
molal overflow. 


Mayfield and May® in their work postulated: 

“ ,. if two or more binary systems for which the 
same value of minimum reflux rate is required are 
mixed, the minimum reflux rate required to effect the 


_same separation from the multicomponent mixture is 


equal to that required for the individual separations as 
binaries. From this, it follows that a multicomponent 
mixture can be resolved into binaries, all of which 
require minimum reflux rates equal each to each and to 
the minimum reflux rate required for the multicom- 
ponent separation.” 


They then use Underwood’s* first minimum reflux 
equation to calculate the minimum reflux rate for the 
different separations. This equation simplifies to Eq. 
(18) for the case of complete separation of a binary. 


L 1 

(4 ) ~ (a — 1)(f/F) (18) 
The problem, then, is to determine what part of the 
light-key component must be combined with each of 
the other components in the system to form binaries 
that give the same minimum reflux rate for complete 
separation. Equations for calculating the compositions 
of these binaries have been derived for mixtures of 
two kinds: mixtures where the light-key component is 
the lightest component in the mixture; mixtures where 
the heavy-key component is the heaviest component in 
the mixture. For these cases, the calculations are rela- 
tively short and easy. The usefulness of this method 
is limited by the assumptions of constant molal over- 

flow and constant relative volatility. 


Combining Several Approaches 


Bachelor’ defined recovery fractions and relative re- 
covery fractions and combined them with the work of 
Brown and Souders® and Brown and Martin*® to develop 
a semirigorous method for calculating minimum reflux. 
The recovery fraction is defined as 


G = In /Pn41 (19a) 
Stripping: U = 0m/ln4s (19b) 
and the relative recovery fraction is 


Rectifying: % = ieee = = (20a) 
n+ 7 


Um/ Lint U; 


ey | ae ur 


Rectifying: 


Stripping: u = (20b) 
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Brown and Souders® have shown that the Kremser” 
absorption factor equations can be applied to a distil- 
lation column 
ue = (An)s + (AnAn-a)i 4 

(AnAntAn-2)s $°°* + (An*** Aas (21) 
for the rectifying section of the column. If there is 
an infinite number of plates, each with the same value 
of A (a pinch zone), Eq. (21) becomes 


fa ] 
= ae aid 

It can be shown that in the zone of constant com- 
position, relative recovery fractions are equal to rela- 
tive volatilities (a, = g; or u,). To start his calcula- 
tion, Bachelor fixes the split between overhead and 
bottom products for the two key components, and 
assumes that the rectifying and stripping pinch zones 
coincide with the feed plate. This provides enough 
information to calculate the composition and quantity 
of’streams L,,, Vai, Lma,y Vm, D and W using Eqs. (19) 
and (20). 

From these, he calculates three trays away from the 
feed toward the top and bottom of the column. The 
last tray calculated is assumed to be in the pinch zone, 
and Eqs. (11) and (12) are used to adjust stream 
rates and temperatures. Feed zone streams are then 
re-estimated and the sequence of calculations repeated, 
adding one plate to the number of plates calculated 
away from the feed. This procedure is repeated until 
sufficiently small change occurs between successive 
trials. The minimum-reflux rate is then calculated by 
heat balance. Baer, Seader and Crozier* have pro- 
grammed Bachelor’s method for computer solution. 


Some Further Amplification 


R. Erbar and Maddox” modified and expanded Bach- 
elor’s method for calculating minimum reflux. Chief 
differences are: 

1. All tray calculations are checked by rigorous heat 
and material balances. 

2. Pinch zone conditions are estimated by plate cal- 
culations from the column terminals to the zone of 
constant composition. 

These authors have compared the results of calcula- 
tions based on their procedure with results of tech- 
niques that are rigorous under limiting assumptions. 
The McCabe-Thiele” and Ponchon-Savarit™” tech- 
niques are rigorous for binary systems—the former be- 
ing limited by the assumption of constant molal over- 
flow. Underwood’s” method is rigorous for a multicom- 
ponent system, limited to constant relative volatility and 
constant molal overflow. When these limiting assump- 
tions are imposed on the calculation procedure of 
R. Erbar & Maddox, the reflux rates are identical. 
Perhaps more important is the fact that pinch-zone 
temperatures and compositions are also identical. This 
indicates a reliable procedure for estimating pinch- 
zone conditions. 

In calculating minimum reflux, the engineer must 
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Relation of operating stages 
and reflux ratio to minimum 
stages, reflux ratio—Fig. 3 


make a decision as to the effort to be expended. The 
R. Erbar-Maddox method is the most rigorous but 
requires a medium-sized computer for solution. Bach- 
elor’s procedure can be used for manual solution, 
though the calculations become rather involved. It has 
been programmed for a medium-sized computer. Un- 
derwood’s set of equations probably represent the best 
combination of accuracy and convenience. 

R. Erbar” made an extensive comparison of the 
results of Underwood’s method and the computer 
method of R. Erbar-Maddox for bubble-point feeds. 
The average error for some 40 different solutions was 
about 15%. An interesting observation is that in a 
majority of cases, the R. Erbar-Maddox” procedure 
predicts a higher value of minimum reflux than the 
shortcut techniques. 

The methods of Mayfield and May, Bailey and Coates 
and many others not discussed here in detail are con- 
venient to use. In general, the results will be best for 
very sharp separations, with a rapid decrease in relia- 
bility as the system tends more toward complete dis- 
tribution of all components. 


Short-Cut and Estimation Techniques 


One frequently used method of estimating the com- 
bination of reflux rate and number of theoretical plates 
required for a given distillation separation is by use 
of a correlation relating minimum and operating con- 
ditions. Underwood™ was the first to suggest that a 
correlating relationship existed between minimum re- 
flux, minimum plates and the operating values of these 
variables. He suggested an equation of the form 
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Gilliland’s correlation of 


minimum and operating re- 


flux ratio and stages—Fig. 4 





(R — Rn)(S — Sn) =C (28) 

The form of this equation would be the same as that 
in Fig. 3, which shows the variation of reflux rate and 
plates required for a given separation. 

Brown and Martin,° Gilliland,” Mason,” and J. Erbar- 
Maddox” have presented empirical correlations of min- 
imum and operating conditions. The Brown and Mar- 
tin, and Gilliland correlations received wide acceptance 
among process engineers. The form of Gilliland’s is: 


S—Sn\_ , { (/D) —(L/D)m 
(5 1 ) o( (L]D) +1 ) (24) 


Brown and Martin related the function J/J, as a 
function of S/S, where J/J,, is defined as: 


()(),-'J 
— i} —1 
ae V s\"/p Operating Reflux (25) 








, ie L V “Minimum Reflux 
a a 
VIAL), 


Mason correlated the variables in the following way: 





= AR Sn” Dre 
S— Sin = (R oer Rn)* (26a) 
Sp. — ArSn?RnY! . 
ae = ais 


where: H,, H., x, Y, 2, U1, Yx 2 are constants. 
J. Erbar-Maddox postulated that a smooth curve 
could be drawn through the points: 
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J. Erbar-Maddox correlation—Fig. 6 





The curves drawn through these points were gen- 
eralized to form a family of curves for multicomponent 
separations. 

J. Erbar-Maddox restrict their correlation to esti- 
mating the reflux rate-plates combination for bubble- 
point feeds. For feeds in the bubble-point-dew-point 
range, they recommend the following procedure: 

1. Calculate minimum reflux and minimum plates 
for bubble-point feed. 

2. Estimate reflux-plates combination for bubble- 
point feed. 

8. Caiculate reflux rate required for partially vapor- 
ized feed from: 


D 
1 — pr. — Hysx) 


© 
Le }.. 
K 


K refers to known or bubble-point feed condition. 

u refers to unknown or partially vaporized feed condition. 

1; = feed enthalpy. 

Q. = condenser heat load. 

L, = total liquid formed in condenser. 

For all of these methods of correlation, it is neces- 
sary that the minimum number of plates and minimum 
reflux ratio be calculated. It is also necessary that an 
arbitrary value greater than the minimum be assigned 
to either the operating reflux rate or the actual number 
of theoretical stages that will be used. After this has 
been done, the calculations for determining the oper- 
ating value of the undetermined variable are rather 
straightforward. 


Viw = Vix + 





where: 


til 
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The correlations of Brown and Martin, and Gilliland 
were published in the early days of distillation work. 
Both of these were monumental developments at the 
time and have stood the test of the years very well. 
With present-day capacity for making many solutions 
of multicomponent distillation columns under condi- 
tions of varying volatility and changing molal overflow, 
it is not surprising that the Erbar-Maddox correlation 
represents a significant improvement. 

In using any of these correlation techniques, it is 
most important that the engineer realize that the same 
techniques for calculating the minimum variables as 
well as single sources for physical and thermodynamic 
data should be used. If this is not done, there is a big 
question as to the reliability of any of these correla- 
tion techniques. 


Relative Operability Method 


Gilliland and Underwood® have proposed short-cut 
design methods that apply a total-reflux-type equation 
for estimating the number of plates required for a 
spécified separation. The two men did their work inde- 
pendently but developed essentially the same equations 


Rectifying section: 


d/d’ = (a/B)nS*(f/f’ (28a) 
Stripping section: 
Ff ke (cae/ Baie o(u w’) (28b) 
where £ is defined as: 
Rectifying section: 
8, l 4 (D/Ln) (d, In41) (29a) 
1 + (D/Zn) (a’/li41') 
Stripping section: 
1 — (W/V) (w/bn41) 
Bin = ( win sh a ; : (29b) 
1 — (W/Vm)(w'/U'm+) 
If average values of a and £@ are used, then 
Rectifying: 
a ay] (@ d Qn. 
( :) 30a) 
7 nea = 
Stripping: 
2 — ow t (a/8)s-1 (30b) 
B ; 2 


To use these equations, it is necessary that feed 
zone compositions be known. If the assumption is 
made that the feed will be introduced at the point in 
the column where the ratio of the key components in 
the internal column streams is the same as the key 
ratio in the feed, then the feed composition of the key 
components may be used to predict the number of 
plates required for the separation at the given reflux 
rate. This method of predicting the number of trays 
for multicomponent separation has not received the 
widespread acceptance of some of the other methods. 
However, it appears to this writer that the “relative 
operability” procedure offers much promise, partic- 
ularly when only estimates of the number of trays and 
the reflux rate are required. 

Brown and Souders® suggest the use of the absorp- 
tion factor method of Kremser” as a short-cut proced- 
ure for distillation calculations. Pertinent equations 
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\bsorption and stripping factor functions for shortcut calculations— 























for this method of distillation calculation are: 





Rectifying: 

tg See 

ys — Kpxrp TARR og (81a) 
Stripping: 

Pe Bont. SRNOD tew 

tt — Ywo/K, SSS —] (31b) 


Edmister’s Functions 


The difficulty in using Eqs. (31a) and (31b) involves 
fixing the average values that are to be assigned to 
the absorption and stripping factors. Edmister® has 
suggested the following definition for the average or 
effective factors: 


(32a) 
S. = VS7r(Se + 1) +:0.25 — 0.5 (32b) 

These definitions are rigorous for a two-plate col- 
umn, but are only approximate for columns containing 
more than two plates. The numerator in Eqs. (31a) 
and (31b) represents the fraction of a component that 
is absorbed or stripped in one section of the column. 
The denominator of these equations represents the 
maximum fraction that could be absorbed or stripped. 
The complete left-hand side represents the efficiency 
of the absorption or stripping process. Plots of the 
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Absarption factor "A" or stripping factor "S" 


i 14 1.6 1.8 2.0 2.2 





Fig. 7 


right-hand side of these two equations are available 
and serve to greatly simplify calculations to determine 
the absorption or stripping efficiency. 

Edmister® has suggested the definition of fraction 
not absorbed and fraction not stripped as follows: 


A,-1 
$4 = [sr — 1 (38a) 
Se — 1 (33b) 


os = GssH — | 


The equations utilizing these fractions for the recti- 
fying section of a column then would be for one com- 
ponent: 

V1 = Pang + (1 — ds)lo (34a) 
Lh = dsln41 + (1 — $4)00 (34b) 

With assumed or known values for reflux rate and 
number of trays, Eqs. (32)-(34) are readily solved 
for the composition of distillate bottom and internal 
streams. These equations can be rearranged to allow 
for solution of the number of plates or reflux rate, 
though these solutions are less straightforward. 


Using for Complex Fractionators 
The absorption-stripping factor technique can 


easily be extended to complex fractionators by use of 
the section concept.’ In the “section concept,” a frac- 
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Edmister absorption and stripping factor functions—Fig. 8 


tionator is considered to be made up of sections as 
shown in Fig. 9. Each section is considered to be a 
fractionator but is related to the sections on either 
end by internal vapor and liquid flows. A computer 
program based on this technique has been reported 
by Graven.” 

Joyner, et al.” utilized the section concept to develop 
relationships for complex columns operating at total 


reflux 
e d p’ =e 
SmI = — — 35a) 
‘ (; ( p ) (35a 
vane (2X2) aw 


Smr = Sm; + Sm (36) 


where p refers to side product: I, II, refer to sections 
of the column. 

If component ratios in the product streams are fixed, 
Eqs. (35a) and (35b) can be used to determine the 
minimum number of theoretical plates in each sec- 
tion. The results can be used as reliable for prelimi- 
nary estimates in considering possible alternates. They 
also provide a basis for estimating conditions for 
rigorous computer solutions. 


Shortcut methods of calculation start on next page. 
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Complex column can be sectionalized 
to apply calculations—Fig. 9 
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Useful Shortcut 


Minimum number of trays: 


Component Feed Distillate Bottoms 
Ethane 40.7 mole © 98.0 mole % 21.0 mole % 
Propane 45.09 

7-Butane 5.30 

n-Butane 6.20 

i-Pentane 2.71 


Tower pressure is 300 psia. 


1. Estimate top and bottom temperatures. For top 
temperature, use dew point of pure ethane, or 20 F. 
(K = 1.0).* For bottoms temperature, estimate 
bubble point of feed less ethane, or about 160 F. The 
average tower temperature is (20 + 160)/2 = 90 F. 

2. Specified product compositions indicate that the 
key component splits should be 

d/b = 99 b'/d' & 54 

3. The K values and relative volatilities at 90 F. 

are: 


Component Koo a 

Ethane 1.756 2.673 
Propane 0.657 1.000 
i-Butane 0.368 0.560 
n-Butane 0.292 0.444 
i-Pentane 0.141 0.215 


4. Fenske’s equation is: 
Ru = (d; w) (w’/d’) 


For the key components, 


* Note that the dew point of the overhead vapor is always the 
correct value to use in calculating average tower temperature. 
If the tower has a total condenser, the distillate dew point is the 
temperature of the top tray. If a partial condenser is used, the 
distillate dew point is the temperature of the last vapor-liquid 
equilibrium contact. 


Minimum plates: Winn’s method’ 


In using Winn’s method, the first step is to evaluate 
the constants @ and b for each component in the equa- 
tion K = 06(K’)". To do this, equilibrium constant 
values are needed at two temperatures. The tempera- 
tures should span, but not greatly exceed, the tempera- 
ture range expected in the tower. 


Component Kos Kiss Kos/ Kiss b (Ka4’)® B 

Ethane 1.049 2.583 2.47 0.720 0.444 2.360 
Propane 0.322 1.130 3.51 1.000 0.322 1.000 
i-Butane 0.160 0.681 4.25 1.152 0.270 0.593 
»-Butane 0.116 0.560 4.82 1.253 0.241 0.481 
i-Pentane 0.049 0.301 6.14 1.815 0.137 0.358 


Winn’s equation (Eq. 10) is 
6s™ = (d/w)(w’/d’)*(W/D)-* 


5 ~All 









Methods 


Fenske’s method'’*_ _ eas en 


(2.673) 5™ 
S, 


= (99) (54) = 5,340 
= §.72 minimum plates. 
For ethane, 
d +6 = 40.7 
d/b = 99 
from which d = 40.29 and 6 = 0.41. For propane, 
d’ + b! = 45.09 
b'/d’ = 54 
from which @ = 0.82 and b’ = 44.27. 

5. Distribution of the other components can be cal- 
culated if each, in turn, is considered to be the light- 
key component, For example, for i-butane, 

(0.560)®- = d/w);:c4(54) 
(d/w)ics = 0.0001185 
wics & 5.30 
The distillate composition of all components heavier 
than the heavy key, then, is negligible. 

6. To complete the calculation, the assumed aver- 

age tower temperature must be checked. 














Distillate Bottoms 

Equil. Equi. 

Component Moles Ky Liquid Moles Kiss Vapor 
Ethane 40.29 1.049 38.41 0.41 2.583 1.06 
Propane 0.82 0.3822 2.55 44.27 1.1380 50.02 
7-Butane 5.30 0.681 3.61 
n-Butane 6.20 0.560 3.47 
i-Pentane — —— —— 2.71 0.301 0.82 
41.11 40.96 58.89 58.98 


The calculated average tower temperature is (24 + 
155/2 = 89 F. This is so close to the assumed 90 F. 
that there is no need to repeat the calculation. 


Having already made a Fenske calculation, we can 
use the results to estimate D = 41 and W = 59. If 
the Fenske calculation had not been made, values for 
D and W would have to be estimated. 

For the key components, 

2.365" = (99) (54)%-72(59/41) 9-28 
Sn, = 8.81 plates 
For 7-butane, 


(0.593)®8 = (d/w)so4(54)!48(1.44)~0-15 
d = 0.00056 


which is negligible. Final compositions are: 











Component Distillate Bottoms 
Ethane 40.29 0.41 
Propane 0.82 44,27 
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i-Butane 5.30 
n-Butane 6.20 
i-Pentane Pah 

41.11 58.89 


Minimum reflux: Underwood calculation” 


1. Use the Shiras, Hansen and Gibson estimation” 
to determine nondistributed components. Equation is: 
di /fi = (ai — 1)/(@ — 1)J/f) + (a — ai)/ (a — 1)J@’/f’) 
If we assume the same average tower temperature as 
in the Fenske calculation for minimum plates, then 

for i-butane, 


_ [0.560 — 1.0\/ 40.29 \ _ 
(a/ics= (358 = 7 o20 + 
2.673 — 0.560 \/ 0.82 
2.673 — 1.0 )\ 44.27 
~ —0.237 


so i-butane is nondistributed. Hence, the keys are the 
only distributed components. 
2. One value of ¢ (a < ¢ < a’) must be determined 
from 
fi V 
o- 
1 


from which ¢ = 1.512. 
3. Minimum reflux rate can be calculated from 


ce 


aid; =. 
fae" 


Minimum reflux: method of Bailey and ( 


1. Assume a value for R,,’ (moles of reflux/moles 
of keys in distribution). 

2. Calculate x, = [2, (1 
[(Ln/Vn) + M]. 

3. Calculate a,,, as average of a in the pinches. 

4, Calculate R,’ = [1/(a., — 1)] [(v/a.) — aay 
(l1— a) (1 — 2,)]. 

5. Repeat, if R,,’ (assumed) ~ R,,’ (calculated). 

In our case, R = L/D = 1.66. Since only keys ap- 
pear in the distillate, assume R,,’ = 1.66. At the recti- 
fying pinch, assuming constant molal overflow, 
L,./V, = (1.66 x 41.1)/(1.66 x 41.1) + 41.1 = 0.62 

In rectifying pinch, K’ = 0.62, and at temperature 
where K’ = 0.62, K = 1.65. At the stripping pinch, 


+ M) — a/(R.’ + 1)1/ 





Iim/Vnu = (68:3 + 100.0)/109.4 = 1.54 
=] 
= 0.57. 
, 1 — 0.98 
wie (x!) (28 as) 26% =m) | 
= Rania — 10) = 1.46 
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The calculated values of D and W are very close to the 
assumed values, as are the top and bottom tempera- 
tures, so the calculation can be taken as satisfactory 
and complete. 


(2.6738) (40.29) re (1.00) (0.82) _ y 
2.673 — 1.512 ' 1.00 — 1.512 . 
Ve = 92.5 — 1.6 = 91.9 moles 

Since D = 41.11, L, = 50.79 moles at minimum refiux. 

4. If the procedure of Shiras, Hansen and Gibson 
for estimating nondistribution had not been used, 
it would have been necessary to assume a distributed 
system, solve for all values of ¢ from the relationship 
of item 2, then use each of these values in that of item 
3 to solve for the values of d;. This solution follows: 


a. Values of ¢ are: 





0.456, @, = 0.220 


values of # are: 


di = 1.512, de = 0.577, o3 = 


b. Equations resulting from these 


di: 91.90 — 0.588dic, — 0.416dic, — 0.166dic8 = Vi 
go: 52.87 — 32.90dic, — 3.3385d,c, — 0.595dic8 = Var 
3: 49.25 — 5.88dic, —37.0d,c1 — O0.893dics = Ver 
os: 48.48 + 1.647dic, — 1.980d,,.04 — 43.0d; 65 Ve 


Solving these equations, 


dics = 1.074 dics = 1.265 
Anes = 1.315 Ver = 93.29 


Obviously, negative compositions are impossible, so 
dics = Ancs = dics = 0, and the calculation reduces to 
one involving only the value of 4 bounded by the a’s 
of the key components. 


‘oates’- 


To calculate a,..,, 
Garg = [(1.65/0.62) + (1.54/0.57)]/2 = 2.68 
M is the pseudo ratio of liquid to vapor in the feed, 
M = (Ly — =M,)/(Vy — 2M) 
where YM, = total moles in feed of components that 
are heavier than the heavy key, and £M, = total moles 
in feed of components that are lighter than light key. 
For our case, 
= (100 — 14.21)/(0 — 0) = ~ 
x1 = liquid composition at intersection of pseudo feed and oper- 
ating lines, on basis of key components. 
distillate composit ion, on basis of key components. 
feed composition, on basis of key components. 


40.29/41.11 = 0.98 
40.70/(40.70 + 45.09) = 0.475 


er 


tole ul 


x 
2s 
Since M = ~, x, is indeterminate, and for this case, 
Uy = By 
If we assume R,,’ = 1.10, and repeat the calcula- 
tions, we calculate that R,,’ = 1.09. Using R,’ = 1.10, 


Le =1(41.11)(1.10) = 45.2 moles 
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DISTILLATION .. . 





Minimum reflux: method of Mayfield and May”_ 


The separation we have is a case where the light 
key is the lightest component in the mixture. The 
quantity of light key to be combined with each of the 
other components to form the hypothetical binary 
mixture is determined from: 


fs 


f=A+ 
[eee te? |- 





oe 





(a —1)A 
Ss ts 


f 
[ete] -3 [a e2St" |: 
(a@—1)A (a—1)A 


where f = moles of light key in feed; f’ = moles of 
heavy key in feed; f;, f:, f; = moles of other compo- 
nents in feed; A = moles of light key to be combined 
in a binary with heavy key for computation of mini- 
mum reflux; a = relative volatility of light key with 
respect to heavy key; a:, a, a; = relative volatility of 














‘orrelation of J. Erbar-Maddox 





From the Winn calculation of minimum plates, 
S,, = 8.81. From the Underwood calculation of min- 
imum reflux, Vp; = 91.9 moles. Since D = 41.11 moles, 
fi. = S079 anoles: L,. 


(Lo/V1)m = 50.79/91.9 = 0.553 
From the correlating curves, Fig. 6, values of S and 
L, can be calculated. 








Sm/S S L./ Vi os 

0.2 44.0 0.564 53.2 
0.4 22.0 0.590 59.1 
0.6 14.7 0.648 75.9 
0.8 11.0 0.779 145.3 


A solution for minimum reflux rate using the method 
of R. Erbar-Maddox gives the following values: 


(Vi)m = 108.53;D = 41.11; (Lo)m = 67.42 


light key with respect to each other component. 
The value of A can best be determined by trial and 
error. For example, assume that A = 38.0. Then, 


f = 40.70 = 38.0 + — — 


[ (4.76 — 1)(38.0 + 45.09) | _ 
(2.673 — 1.0)38.0 


‘i 6.20 —_— 


T (6.03 — 1)(38.0 + 45.09) | - 
(2.673 — 1.0)38.0 

2.71 
T (12.42 — 1.0)(38 + 45.09) | 7 
(2.673 — 1.0)38.0 
40.70 = 38.0 + 1.35 + 1.11 +.0.19 = 40.65 


So, A = 38.0 moles is a good assumption. 

















“p 








The minimum reflux ratio can be calculated from 


Rn = (4 + f’)/[(a — 1)4] 
= (38.0 + 45.09) /[(2.673 — 1.0)(38.0)] = 1.89 


For (L./V:) » = 67.42/108.53 = 0.62, and S,, = 8.81, 
the correlation predicts a V, = 117.55 for 22 total 
theoretical plates. 

A plate-to-plate solution using the computer pro- 
gram of J. Erbar-Maddox* with V, = 117.55, 21 plates 
plus reboiler, gave the following results: 











Distillate Bottoms 

Component Moles Mole % Moles Mole% 
Ethane 40.44 98.29 0.26 0.44 
Propane 0.70 gl 44.39 75.41 
7-Butane §.30 9.01 
n-Butane 6.20 10.53 
i-Pentane ye ik 4.61 

40.14 100.00 58.86 100.00 


* The computer program used is an adaptation of the Lewis 
and Matheson technique reported by J. Erbar and Maddox in 
Petro/Chem Eng., Sept. 1959, p. C-35. 


telative operability method of Gilliland'*__ 


If distillate rate is 41.15 moles, and reflux rate is 
76.40 moles, and assuming that key ratio at feed will 
be the same as in the feed, 

For the rectifying section: 


1 + (41.15/76.40) (0.983/0.407)  _ 2.98 


81 = 7 (41.15/76.40) (0.017/0.4509) ~ 





Atop = 3.27 Afeed = 2.58 
(a/B)arg = lose + (a/8)seea]/2 = [3.27 + (2.58/2.28)]/2 


From Eq. (28), 


(ta/2a’) = (a/B)avgS** (ry /2z') 
(0.983/0.017) = (2.20)5**!(0.4070/0.4509) 
S, = 4.3 plates 


For the stripping section: 

3, — 1 = (68.85/117.55) (0.004/0.407) 

PL "1 = (58.85/117.55) (0.754/0.4509) 
= 6.04 





A2bottom = 29 
(a/B)avg = [bottom + (a/B) seeal/2 
= [2.29 + (2.58/6.04)]/2 
= 1.36 
(x0/x0' son (a/B)avgS*(xs/xs') 
(0.004/0.754) = (1.36)5*(0.4070/0.4509) 


S, = 16.7 plates 


The total plate requirement is 16.7 + 4.3 = 21 plates, 
which is in excellent agreement with the plate-to-plate 
calculations. The feed plate location, however, is off. 
Gilliland suggests that when (a/§) is close to 1.0 that 
(a/B) avg be calculated by 


(a/B)avo =1+ V[(a/B); a (atop =A) 

Using this, (a/ 8) a.) = 1.55, and S, = 8.6 plates. The 
total plate estimate is 16.7 + 8.6 = 25.3. Feed plate 
location is closer, but the estimate of total plates is in 
greater error. 
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Edmister method 





The pertinent equations are as follows: 
(A, »PSr + 1) /o Ar 


scaneaiall a eee + 1)/¢se 

(v;/d); = (Aobsr + 1)/bar 3 — (I /b)i = Sodas + 1)/Ose 

To begin the calculation, it is necessary to know or 
assume the following conditions: 

1. Condenser. Temperature = 20 F.; L/D = 
(117.55 — 41.15) /41.15 = 1.85 = A.. Since there is a 
total condenser, A, = 1.85 for all components. 

2. Top of rectifying section. Temperature = 25 F.; 
V = 117.55 moles; L = 73.64 moles. 

3. Bottom of rectifying section. Temperature = 
15 F.; V = 97.16 moles; L = 53.28 moles. 

4, Feed plate. Temperature = 80 F.; V = 94.43 
moles; L = 153.28 moles. 

5. Top of stripping section. Temperature = 85 F.; 
V = 94.90 moles; L = 153.59 moles. 

6. Bottom of stripping section. Temperature = 140 
F.; V = 107.7 moles; L = 165.39 moles. 

7. Reboiler. Temperature = 155 F.; V = 106.54 
moles; L = 58.85 moles. 

8. Number of theoretical plates in each section. Con- 
denser, 0; rectifying section, 7; stripping section, 13; 
feed plate, 1; reboiler, 1. 

Note that the calculation provides a means for check- 
ing all assumptions except those of reflux rate and 
number of plates per section. Shown in the table, the 
calculations are self-explanatory; they are simply a 
step-by-step evaluation of the terms in the expressions 
for (b/d),, (l,/b), and (v,/d),. After (b/d), is evalu- 
ated, b, and d, are calculated by material balance. 





Minimum tray calculation for complex fractionator 


Specifications are as follows: 

For ethane, d/p = 96;d+p=f 

For propane, p/d = 53.5; p/w = 87. 

For i-butane, w/p = 9.6. 
These are set up to make 98% ethane as distillate 
and 95% propane as side-draw. Assume the following: 
Distillate temperature = 20 F. Side-draw temperature 
= 140 F. Bottoms temperature = 230 F. 


Volatility data 
Component a29 140 230 


Ethane 3.200 2.350 1.940 2.775 2.145 


Qavgl Qavgll 





Assumptions for these calculations were based on 
plate-to-plate calculations, using the J. Erbar-Maddox 
computer program mentioned above. The close agree- 
ment between assumed and calculated values indicates 
that the Edmister procedure can be used confidently. 


Item Ethane Propane i-Butane n-Butane i-Propane 

Kva 1.05 0.327 0.159 0.119 0.033 

Kar 1.580 0.575 0.313 0.245 0.115 

Kp 11644 0.604 0.331 0.260 0.123 

Krs 1.702 0.634 0.350 0.276 0.132 

Kas 2°376 1.012 0.601 0.491 0.258 

Kees 2°572 1.131 0.683 0.561 0.301 

Kconp 1:00 0.306 0.147 0.109 0.029 

ye 0.597 1.918 3.94 5.26 19.00 

AB 0.347 0.955 1.753 2.24 4.77 

‘Ar 0.987 2.69 4.91 6.25 13.20 

ATs 0.952 2.560 4.63 5.87 12.28 

‘Ags 0.649 1.520 2.56 3.14 5.97 

AgR 0.395 1.240 2.480 3.24 9.25 

Ans 0.771 1.880 3.340 4.170 8.35 

Srr 1.675 0.521 0.254 0.190 0.053 

Sar 2°88 1.048 0.571 0.446 0.210 

Srs 1.05 0.391 0.221 0.160 0.076 

Ses 154 0.658 0.391 0.316 0.167 

Bee 263 0.649 0.306 0.224 0.066 

Ser 1.209 0.447 0.247 0.164 0.081 

Se 4°65 2.05 1.233 1.015 0.545 

daz 0.60 0.053 0.001 0.00018 = 1.7x10-7 

SR 0.00065 0.38 0.693 0.770 0.933 

As 0.230 0.00013 1.2X10-* 4.82X10-7 5.29X10-1 

ss 0.018 0.550 0.750 0.832 0.918 

Acdse~1 1 67 32.20 2.28 X10 1.35X10! 1.60 X10? 

PAR 
Moat . nee 1.82 1.33 1.20 1.09 
SX 

(b/d); 0.0143 47.50 8.43X103 7.03X10¢ 1.94108 _Tote 

‘ 40.125 930 6.3X10~ 8.82X10-5 1.4X10-* 41.055 

b O57, 44:16. 5:30" 6:20 2:71 58.945 

Vr 67.100 29.900 1.435 1.190 0.224 99.849 
66.20 80.40 7.05 7.43 2°96 164.04 

Kb* 1.48 50.00 3.62 3.48 0.82 59.40 

Ve/K** 40.80 49.50 4.34 4.58 1.82 101.04 

LKe** 109.00 48.50 2.33 1.93 0.36 162.10 

d/K**** 40.125 $3.04 .... Ape aie 43.165 


* Boiling point of B at 155 F.; ** Dew point of Vr at 80 F.; 
*** Boiling point of lf at 80 F.; **** Dew point of D at 20 F. 





0.420 0.515 
0.199 0.280 


0.544 
0.307 


n»-Butane 0.356 0.485 
i-Pentane 0.144 0.254 


(2.775)S™! = (96) (53.5) 


For Section I: Suis = 637 pe 


(0.619)S™!2 = (1/9.6)(1/87.5) 


For Section II: Sarr = 14.1 plates 


With S,,, and S,,,, known, it is possible to determine 
(d/p) and (p/b) for each component. By the material 
balance d + p + 6b = f, the individual values for d, p 
and b can be calculated. These calculations are sum- 





Propane 1.000 1.000 1.000 1.000 1.000 meee 
i-Butane 0.484 0.594 0.644 0.539 0.619 marized in the following table: 

Component a Sml d/p ayy Smt p/w d p w 
Ethane 5,130 96 41,000 3.64 10° 40.28 0.42 1.15 X 1077 
Propane 1,0 0.0188 1.000 87.5 0.82 3.77 0.50 
i-Butane 0.00565 1.06 X 10 0.00118 0.114 5.710% 0.54 4.76 
n-Butane 0.0007 131X105 8.6510 7.66X10* 6.13% 10-7 0.0471 6° 153 
i-Pentane 1.37X 10% 2.57X10% 1.56X10% 1.38x%10% 95X10  3.74%10*% 2.710 


A check of the dew point of the distillate, bubble 
point of side-draw and bottoms shows that correct 
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temperatures were assumed. There is no need to re- 
peat the calculations. 
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Rigorous Methods for 
Plate-to-Plate Computing 


Lewis and Matheson” were the first to demonstrate 
the practicability of carrying out plate-to-plate calcula- 
tions in multicomponent systems. They adapted the 
approach of Sorel” for binary systems to a multicom- 
ponent column, using equilibrium calculations on the 
stage, with material and energy balances around the 
plate. 

Assuming that product composition is known and 
that a value for the reflux rate can be assumed, cal- 
culations are started at the column terminals and con- 
tinued inward until the feed plate is reached. At the 
feed plate; stream compositions calculated from one 
terminal should agree with those calculated from the 
other. (The temperature profile in the column is a 
result of calculations by the Lewis and Matheson 
method.) 

The step-by-step procedure for carrying out the 
Lewis and Matheson calculations is: 

1. Start with the vapor leaving plate n, and calcu- 
late its dew point. Composition of the dew-point liquid 
will be the composition of the liquid leaving plate n. 

2. Assume a rate of flow for the liquid stream. Cal- 
culate the amount and composition of the vapor stream 
from the plate below plate n by material balance. 

3. Calculate the dew point of the vapor stream V,,,. 

4. Write an enthalpy balance around the liquid 
stream from below plate » and the condenser. The 
energy balance can be brought into balance by adjust- 
ing the rate of flow of liquid from plate n. 

Another classic work in plate-to-plate calculations 
is the method of Thiele and Geddes.* These authors 
assume that the number of equilibrium plates and the 
reflux rate are known, and that tray temperatures can 
be assumed and then checked from the results of the 
calculations. In this procedure, the authors carry 
internal column compositions as functions of terminal 
stream compositions. By properly meshing at the 
feed plate, it is possible to determine the composition 
of terminal products that will result from the assumed 
case of column operation. 

Steps in the Thiele-Geddes solution are: 

1. Fix reflux rate, number of theoretical plates and 
column temperature profile. 

2. Calculate equilibrium liquid from plate n by 

Xn/Xa = (Yn/ta)/K (37) 
This gives the composition of the liquid leaving plate 
n as a function of the distillate composition 2. 

3. By material balance around the top of the col- 
umn, the vapor leaving the plate below plate n can 
be related to the liquid leaving plate n as follows: 


Yn4i/La = (Zn/ Vins) [(*n/2a) = 1] + 1 (38) 
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4. When the feed plate is reached, meshing of the 
calculations is forced by assuming that the same 
stream calculated from the two different terminals 
would have the same composition. This results in the 
general equation: 


en. ae - 
’ Fe Vn + Ve J\ Ynsi/Ya 
yi = 
D Vn Ym/ Xo _ 
E (rte oe )] =? 


Solution of this equation gives the bottom product 
composition, and the distillate product can be deter- 
mined by material balance. 

5. Since all internal stream compositions were cal- 
culated in ratios involving the terminal compositions, 
it is now possible to determine the composition of any 
vapor or liquid stream in the column. When this is 
done, the assumed temperature profile can be checked 
for accuracy. If the assumed temperatures are not 
correct, it is necessary to adjust the temperature pro- 
file and repeat the entire calculation. 


(39) 





Usefulness of Digital Computers 


Bonner‘ was one of the first to present a computer 
program for solution of multicomponent distillation 
problems. He programmed the basic Lewis-Matheson 
procedure, though some adjustments were made to 
adapt the calculations to a machine, e.g., in the han- 
dling of components present only in small amounts in 
either terminal stream. 

The normal procedure by hand calculation had been 
to add an arbitrary quantity of these components on 
arbitrarily selected trays as the calculations proceded 
down or up the column. With “floating-decimal” 
arithmetic in machine computation, it became possible 
to handle numbers as small as 10“. In this way, 
very small concentrations can be handled, and all 
components are considered as being present in the 
terminal column streams. 

Lyster, et al.,* have programmed the Thiele-Geddes 
technique for computer solution. Their computer pro- 
gram essentially follows the Thiele-Geddes procedure 
already outlined, but the technique for meshing at 
the feed plate and correcting the temperature assump- 
tion is worth mentioning. Let us relate assumed and 
corrected values of product ratios as follows. For 
any component, 

(b:/d;) corrected = 0(0./ds) assumed (40) 
By a component material balance on the column, it 
can be shown that 
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. c 
D=2 (di)e rrected zi [1 + p(b; d Jassumed (41) 
1 


The correct value of the multiplier p can be deter- 
mined from Eq. (41), and the new values for (b,/d,) 
can be calculated for each component. With these 
values of (b,/d,), compositions of all column streams 
can be calculated and plate temperatures determined. 
If the column is not in balance, the complete Thiele- 
Geddes iteration must be repeated. 

Greenstadt, Bard and Morse” developed one of the 
most sophisticated computer programs. Similar to the 
Lewis-Matheson procedure in its essentials, the pro- 
gram radically differs in techniques of solution. Es- 
sentially, conditions at the top and bottom of the col- 
umn—including stream compositions and rates of flow 
—are assumed. Equilibrium heat and material bal- 
ance calculations are carried out until the “feed” or 
“match” plate is reached. If stream compositions on 
the match plate are not identical, Newton’s method 
of root finding is applied to the initial assumption and 
further iterations made. 

Another technique that is restricted almost entirely 
to computer solution is the relaxation method proposed 
by Rose, Sweeny and Schrodt.” To understand the 
basic approach of this method, consider the normal 
material balance around a plate in a column. For one 
component: 


Van + Linn VingiYnga + Ln41%n41 (42) 


(Vayn + Entn) — (Vagitngt + Engitay1) = 0 

The basis for this type of material balance equation 
is that steady-state operation of the plate is assumed. 
If we are in a transient period on this plate, then, 
in all probability, there will be an inequality in the 
material balance. If we assume that the amount of 
liquid holdup on the plate is H (and is constant), and 
that vapor holdup is negligible, then we can express 
the material balance for one component as: 

H (dtn/dT) = Vayn + Lntn) — (Wagryngr + Lnyit%ng1) (42a) 


We can write an equation of the form of Eq. (42a) 
for each component on each plate in the column. If 
the initial values of composition for the column are 
known, along with the value of the holdup H at a given 
time, then it is possible to evaluate all of the com- 
position directives in the column. If we pick a suit- 
able period of time, then we can evaluate a change in 
composition for each component on each plate in the 
column. These new compositions can be used in heat 
and material balances to determine whether or not the 
column is in balance. 

Any of these rigorous calculation procedures can 
be adapted for solution of complex fractionators. To 
do so, of course, requires a large-scale computer. 








DISTILLATION . .. 


Nomenclature 


A Absorption factor, L/KV 

b Constant defined by K = 0(K’)” 

C Number of components 

D Distillate rate, moles 

d Moles of one component in distillate 

E Number of individual phases 

F Feed rate, moles 

j Moles of one component in feed 

G Rectifying-section recovery fraction (In/Uns) 
g Relative rectifying recovery (G’/G:) 

H_ Liquid holdup on tray, moles 

J Constant (Jm = value of minimum reflux) 

K Equilibrium vaporization constant, K = y/x 
L Liquid rate, moles 

l Moles of one component in liquid stream 

P Side-product flow rate, moles 

p Moles of one component in side product 

R Reflux rate, moles 

S Number of plates; also, stripping factor, KV/L 
U_ Stripping-section recovery fraction, (Um/Im+1) 
u Relative stripping recovery, (U;/U’) 

V Vapor flow rate, moles 

v Moles of one component in vapor 

W Bottom product rate, moles 

w Moles of one component in bottom product 

x Mole fraction in liquid 

y Mole fraction in vapor 


Subscripts 


d_ Distillate 
e Effective value 
f Feed 
i Any component 
m ‘Tray in stripping section (also minimum conditions) 
n Tray in rectifying section 
p Side product 
R_ Rectifying section 
S_ Stripping section 
T Total 
I, II Sections of a complex column 


Superscript 
(‘) Heavy key 


Greek Symbols 

a Relative volatility 

8 Relative operability 

y Number of phase-rule variables 

A Fraction of light key to be in binary with heavy key 
(Mayfield and May) 

@ Constant in Underwood’s equation 

ga Fraction not absorbed 

¢s Fraction not stripped 

@ Constant defined by K = 0(K’)?® 

p Constant defined by Eq. (41) 





Reprints: For your files, copies of this report on calculations 
for multicomponent distillation are now being prepared, 
at 50¢/copy. Check No. 194 on the Reader Service Card. 
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Progress in High-Polymer Science 


Although we have many useful high polym- 
ers today, many more are in the offing with 
still better properties and lower cost. 


H. F. MARK, Polytechnic Institute of Brooklyn 
S. M. ATLAS, Bronx Community College 


Polymer science began with the systematic study of 
natural organic compounds—cellulose, lignin, proteins 
and rubber—at the beginning of this century. Its prin- 
cipal objective was to determine the chemical compo- 
sition of these materials, to present a structural for- 
mula for them, and to understand their behavior on 
the basis of composition and structure. 

Establishing chemical composition was difficult be- 
cause these substances could not be purified according 
to the accepted methods of organic chemistry—crystal- 
lization and distillation—without losing some of their 
essential properties. New methods—adsorption and 
fractionation—had to be developed and less stringent 
definitions for purity had to be accepted. 

Presentation of a structural formula as in classical 
organic chemistry was inhibited by the insolubility 
and infusibility of these natural products. It became 
necessary to amend the laws to improve the methods 
of physical chemistry, to arrive at enough data to for- 
mulate intelligent conclusions. Correlation between 
structure and properties was not possible without 
knowing the structure, and was rendered hazardous 
because many important properties changed drastically 
without any apparent change of the basic structure. 
Again, new research approaches had to be initiated 
and pursued in order to arrive at a consistent picture. 

In the middle twenties (1925-1928), the concept 
evolved that these organic products all consist of very 
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large molecules, having in most cases the character of 
long flexible chains. They were called polymers, or 
macromolecules. As soon as this principle was estab- 
lished, systematic efforts were directed at the synthe- 
sis of similar materials from well-known small and 
simple organic substances such as are available in large 
quantities and at low cost from coal, oil and natural 
gas, and as byproducts of agriculture and forestry. 

In rapid succession, more than 20 such synthetic 
polymers were prepared, all with very interesting ap- 
plications as fibers, plastics, rubbers, coatings or adhe- 
sives. Their existence broadened the spectrum of basic 
structure and property research, and greatly acceler- 
ated the accumulation of quantitative data on different 
types of macromolecules. 

At the end of World War II, the art of making and 
studying polymers began to change into a science, and 
their production and manufacture into a manifold tech- 
nology. The age of Molecular Engineering had begun. 

It is now in full swing and is characterized by the 
daily appearance of new polymers that satisfy old 
demands both at lower costs and in an improved man- 
ner, and have entirely new applications. 

It can be predicted that during the next decade spec- 
tacular progress will be made in the various principal 
fields of polymer application. 

We can expect fibers with vastly superior wash-and- 
wear behavior, and others with outstanding strength 
and durability for tire cords. Significant progress has 
been made in the wash-and-wear behavior of cotton 
goods through treatment with new types of resins. 
And the principles of this improvement are now being 
investigated for application to synthetic fibers. 

Fibers with very high melting points are being de- 
veloped for special uses through cyclization of organic 
systems and through the use of inorganic elements in 
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Properties of the important polyamides—Table I 





Polymer Properties Ss ———— Fiber Properties ——- 
Melting Molecular Moisture Extract- | Tensile Elongation Wet Wei 
Specific Point Weight Regain, able With | Strength, to Break, Strength, Strength, 

Polymer Gravity °C. Range % H.O, % |Gm./Den. % Gm. /Den. % 
5-Nylon 1.13. 240-250 14-16,000 4.1 5 -15 4.8 28 4.4 32 
6-Nylon 1.12 210-215 16-22,000 3.6 5 -10 4.5 35 4.3 40 
7-Nylon 1.10 225-230 16-25,000 2.9 1 -3 4.2 35 4.0 33 
8-Nylon 1.09 200-205 16-22,000 2.9 0.5- 2.5 4.2 38 4.1 38 
9-Nylon 1.09 210-215 18-25,000 2.5 0.5- 1.5 4.2 40 4.1 40 
11-Nylon 1.08 190-200 20-25,000 2.3 0.5- 1.2 3.8 38 3.7 38 
12-Nylon 1.08 180-190 22,000 2.2 0.75 3.8 4Q 3.8 40 
6, 6 Nylon 1.13 250-260 14~-18,000 3.4 0.5- 0.9 4.5 22 4.2 28 
6, 10 Nylon 1.10 190-195 16-22,000 2.6 0.5- 0.8 4.2 30 4.1 32 





the polymer molecules. Plastics will be available that 
do not melt, even when red hot, and do not shatter even 
when hit by a bullet. On the polymer chemists’ draw- 
ing boards are insulating materials that will handle 
electricity at voltages ten times as high as those used 
today, and others that will enable motors and dynamos 
to operate at 800-1,000 F. 

Stereoregulated synthesis is not restricted any more 
to olefin polymers but has been extended to many vinyl 
and acrylic monomers. Several types of catalysts, in- 
cluding free-radical producing systems, can be used, 
and the properties of such materials as isotactic poly- 
acrylates and syndyotactic polyvinlyalcohol are now 
being studied. Organic polymers that contain inor- 
ganic elements such as Be, Al, Si, Ti, Zr and Sn exhibit 
melting points around 400 C., and can be used for 
prolonged periods at these temperatures. Their syn- 
thesis, structure and properties are now being investi- 
gated. Rubbers will be available to satisfy all demands 
for faster and safer driving, and to allow aircraft to 
land with a weight of several thousand tons. Improved 
coatings will protect space-ships from radiation and 
will help solve the re-entry problem of rockets and 
missiles. Integral parts of computers and electronic 
translation devices will have to be made from trans- 
formed synthesis polymers that will allow new com- 
binations of the conductivity of electricity and heat in 
different directions. 

A new approach to the synthesis of general-purpose 
rubbers is now under systematic investigation at sev- 
eral places. It is based on the smooth synthesis of all 
cis-polybutadiene with new catalytic systems and on 
the preparation of copolymers of ethylene and pro- 
pylene, viz. ethylene and butylene with Ziegler-type 
catalysts. These two types of elastomers can be mill- 
grafted in various proportions and compounded into 
rubber goods covering a wide range of applications. 
In large-scale production, they should be less expensive 
than any of the presently used materials. 


Polyamides: Prospects for the Future 


The three main applications for polyamides are in 
the field of synthetic fibers, self-supporting films, and 
plastics for extrusion and injection molding. 

At a recent meeting, representatives of the largest 
textile manufacturing firms described the present sit- 
uation in the synthetic fiber field about as follows: 
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There exists in this country a substantial production 
of high-grade “full-synthetic” or ‘man-made’ fibers 
such as Nylon, Dacron, Acrilan, Creslan, Darvan, 
Orlon, Verel and Zefran, all of which have certain valu- 
able properties, such as high tensile strength, high 
softening range end excellent resistance against chem- 
icals, abrasion and the action of solvents and moisture. 
All of these “hard” fibers are much more expensive 
than cotton, rayon or acetate. They adequately cover 
the present demand, and are not too different in their 
respective properties. Any new synthetic fiber in the 
same price range must contend with the strong com- 
petition of those in the above list, which are already 
well-established and accepted in the textile industry. 
Should a newcomer be at the higher limit of the price 
range, it would have to offer exceptional properties to 
establish itself as a successful competitor. On the other 
hand, if one of the presently existing types, or, for that 
matter, a new fiber with essentially equal properties, 
could be produced at a lower cost, its success would 
be almost certain. 

Consequently, all producers concentrate on lowering 
the price of their present products by all possible 
means. One of these means is to find better and 
cheaper ways to synthesize the monomer, another is to 
improve polymerization technique, and a third is to 
simplify spinning and drawing operations. 

And systematic research is under way to find new 
fiber formers not with improved behavior but much 
rather with the emphasis on lower ultimate price. It 
is generally admitted that a “hard” fiber in the price 
range from 65-80¢ per lb. would beat all competition 
even if its properties were slightly inferior to those 
of the present products, which are summarized in 
Table I. ; 

We shall, therefore, analyze first the chances for the 
existing fibers to be offered at a lower price, and then 
enumerate those polymers that could possibly estab- 
lish themselves as successful newcomers. 

5-Nylon—This material is studied with moderate 
emphasis by ICI (mainly through Arnold Hofman, Inc. 
in Providence), by Du Pont and by Tennessee East- 
man. The polymer has a high melting point (260 C.), 
is completely resistant against solvents, and can be 
spun and drawn into very strong (9.5 gm./denier) and 
resilient (about 20% elongation to break) fibers. 

There are, however, two unsolved questions that 
could impair the position of this polymer. 
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One is synthesis of the monomer. The most promis- 
ing way is to start with cyclopentadiene (about 15¢ 
per lb.), hydrogenate and oxidize to cyclopentanom, 
convert to the oxime and prepare the lactam by a Beck- 
mann rearrangement. This leads to a cost for valero- 
lactam that is essentially the same as for caprolactam. 
A reduction of this figure down to the 40-45¢ range 
might be possible if one took a route over the nitro- 
cyclopentane or over valerolactone. 

The second difficulty is encountered during poly- 
merization, where relatively large amounts of the 
cyclic monomer remain in thermal equilibrium with 
the polymer. No exact figures are available but pre- 
liminary tests carried out in our laboratory several 
years ago indicated that at a temperature of 280 C., 
which iS necessary to get a sufficient reaction rate, 
some 14-16% of cyclic oligomers are in equilibrium 
with a polymer that has an average molecular weight 
of 16,000. This latter figure corresponds to the “‘nor- 
mal” molecular weight of 6-nylon and 6,6-nylon. It is 
possible that solid-state polymerization of the crystal- 
line monomer could help avoid this difficulty. This is 
the subject of considerable research in the above- 
named organizations, and may be ready for commercial 
evaluation this year. 

The fibers of polyvalerolactam, 6-nylon, have prop- 
erties slightly superior to those of 6,6-nylon, and are 
particularly interesting because of their high modulus 
and low high-temperature creep. 

6-N ylon—The properties of caprolactam and its poly- 
mer are so well-known that only a few recent develop- 
ments need be pointed out. 

1. Du Pont has announced a 50-million-lb./yr. plant 
in Texas for the production of the monomer according 
to a process developed by D. C. England, and protected 
for Du Pont in U.S. Patent 2,634,269. In this process, 
nitrocyclohexane is prepared by direct nitration of 
cyclohexane, and passed with a carrier gas over a con- 
densing and reducing catalyst, which consists of a 
heterometaphosphoric acid deposited on a carrier. 
Borophosphorie acid is obtained by 


HO OH OH OH 
| | | | 
2B(OH), + P(OH): + B — 0 —- P—O - B~O — P + 3H,0 
HO OH 


and probably consists of a mixture of various low poly- 
mers of the two acids; it is a reducing agent and has 
at the same time a dehydrating action. 

If nitrocyclohexane vapor is passed over a fixed- 
bed carrier coated with borophosphoric acid, the nitro 
group is reduced to the oxime, which is isomerized into 
the lactam. The preferred temperature is between 350 
and 450 C., and the conversion per pass is about 50%. 
The lactam is separated from the unconverted nitro 
compound, which is returned to the reaction chamber. 

Details of the process are not completely disclosed, 
even though the patent gives all general features. It 
is obvious, however, that the use of the expensive hy- 
droxylamine and the relatively complicated Beckmann 
rearrangement, which uses a high amount of sulfuric 
acid, are avoided. If we assume benzene to be worth 
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5¢/lb., cyclohexane can be taken as 8¢/lb. and nitro- 
cyclohexane as 12¢/lb. Even if the new process were 
to be as expensive as 12¢/lb., which is not likely, capro- 
lactam should be available for 25¢/lb., and the polymer 
for about 30¢. 

In general, we can say that conversion of a polymer 
into a fiber costs between 35 and 50¢/lb., depending 
on the spinning and drawing processes used. Since 
polycaprolactam is spun and drawn from the melt, 
which is the least expensive process, we can estimate 
40¢/lb. for converting the polymer into a fiber. It can 
be seen, therefore, that 6-nylon could give a staple fiber 
at about 70-80¢/lb., if the new Du Pont process or any 
other new process could produce the polymer at a cost 
around 30¢/lb. The properties of 6-nylon fibers are 
very well-known and are perfectly suited for most tex- 
tile applications. 

2. One difficulty in polymerizing caprolactam and 
spinning the polymer is the tendency of the latter to 
equilibrate in the melt with its own monomer at ele- 
vated temperatures. Therefore, the polymer produced 
by the ordinary melt polymerization always contains 
some (5-10°) monomer, which causes complications 
and, in most cases, has to be recovered in one way or 
another. Recently, however, polymerization in the solid 
state has been carried out at temperatures below the 
melting point. It has been found that a fine powder of 
caprolactam can be polymerized under pressure at 
temperatures between 180 and 200 C., particularly if 
such materials as LiH, CaH, or NaAlH, are used as 
catalysts. The polymer contains practically no mon- 
omer and has a higher molecular weight than the melt- 
polymerized material. If it is spun with a short hold-up 
time in the molten state, there is only a limited degree 
of equilibration and the fibers produced in this manner 
do not contain more than 2 or 3% of the monomer. 

7- and 9-Nylon—Twenty years ago, Dr. Hopff of 
Badische in Germany studied the interruption of the 
polymerizaticn of ethylene by chain transfer agents, 
and Dr. Hanford at Du Pont started similar studies 
at the same time. Because of the war and more press- 
ing work, this approach was never carried through to 
a commercial production of omega-amino acids, al- 
though a number of patents were issued to these two 
companies in the early forties. More recently, Nes- 
mejanov and Freidlina took up this approach and suc- 
ceeded in preparing several omego-amino acids of sat- 
isfactory purity by the “telomerized” polymerization 
of ethylene, with oxygen or peroxide-type compounds 
as catalysts, at temperatures between 120 and 200 C. 
and pressures from 400-600 atm. The preferred chain 
transfer agents are CCl, or COCI.. 

If ethylene and CCl, are introduced into the reaction 
chamber in the ratio of 3:1, in the presence of a very 
small amount (0.1 — 0.2%) of a peroxide-type cata- 
lyst, chains are started by the radicals R°, which are 
produced by decomposition of the catalyst. 

R® + C:H, > R — CH: — CH:° 
These chains grow, on the average, until they have 
added three ethylene monomers, and then react with 
the chain transfer agent, for instance COCI., by ab- 
stracting a chlorine: 








HIGH POLYMERS... 


R—CH:—CH:+CH:—CH:+CH2—CH2°+CICOCI— 

R—CH:2—CH2+CH2—CH2+CH2—CH,Cl +COcl® 
to produce a radical, COCI°. This radical starts a new 
chain, which is again terminated by another molecule 
of COCI, via the abstraction of Cl and reproduction 
of a new COCI’ radical: 

COCI, —-CH: —-CH:—CH:—CH2—CH2—CH2—Cl+COCI° 
Since the ratio of the reagents is 
C:H,: COCI:: catalyst = 3:1:0.001 

most chains in the final product are started by a COCI° 


radical and terminated by a Cl atom. Hence, they have 

the composition: 
COCI—CH:—CH2—CH:—CH:—CH2—CH2—Cl 

The left-hand chain end of such a molecule can very 

easily be converted into a carboxyl group, while at 

the right-hand end the chlorine can be replaced by 

a NH, group with the aid of ammonia under pressure. 

If this synthesis would proceed exactly according 
to the equations presented above, it would be a very 
cheap way to prepare omega-amino-heptanoic acid 
(amino-enanthic acid). Ethylene of the necessary 
purity costs about 5-6¢/lb., phosgene costs 4-5¢ and the 
amount of peroxide-type catalyst needed to initiate the 
whole sequence is practically negligible. The hydroly- 
sis of the COCI end groups is very easy and the amida- 
tion of the CH.Cl end groups should not cost much 
more than 10-12¢/Ib. Consequently, a smooth process 
of this type should lead to a 7-nylon monomer at a 
cost of not much more than 20-22¢/Ib. 

The main difficulty in the practical operation of this 

synthesis is that not only the trimer (containing three 
ethylene molecules) is formed but also certain per- 
centages of the dimer, the tetramer and even of the 
pentamer. These products lead to molecules with the 
formulas: 
COCI—(CH2),—Cl; COCI—(CH2)s—Cl; COCI—(CH2)»—Cl 
which upon hydrolysis and amidation give the inter- 
mediates for 5-nylon, 9-nylon and 11-nylon. Separation 
of the different end-products of the reaction repre- 
sents the most serious obstacle in the practical opera- 
tion of this process. 

Nesmejanov and Freidlina in Moscow and Katchal- 
sky and Vofsi at the Weizmann Institute in Israel have 
apparently overcome this difficulty to a large extent 
by a proper control of the reaction. They arrive at a 
yield of 85% omega-amino-heptanoic (enanthic acid) 
acid and 15% omega-amino-nonanoic acid (pelargonic 
acid) with only negligible amounts of other compounds. 
These two amino acids can be separated from each 
other with relative ease; they are purified by recrystal- 
lization from water, and form the lactams readily 
upon heating. These lactams, in turn, polymerize 
through a ring-chain isomerization process similar to 
caprolactam, to give the 7-nylon and 9-nylon—which 
both have interesting fiber-forming properties (com- 
pare the figures in Table I) and are essentially equiva- 
lent to 6-nylon. 

The great advantage of the 7- and 9-nylon over 
6-nylon is the fact that during polymerization the 
cyclic monomers of the 7- and 9- species are quantita- 
tively converted into polyamides, so that the polymers 
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do not contain any appreciable amount of monomer 
and are ready for spinning and drawing without any 
washing or extraction. Both polymers—7- and 9-nylon 
—are now made in the U.S.S.R. and East Germany 
in pilot-plant quantities, and fiber manufactured from 
them has been thoroughly tested in several Western 
textile research laboratories. The data are presented 
in Table I; they show that these two polyamides pos- 
sess all necessary properties to compete satisfactorily 
with 6- and 6,6-nylon on the basis of performance. 
If the polymers could be produced at prices between 
30 and 35¢/lb., they would be very interesting raw 
materials for a large-volume man-made staple fiber. 

8-Nylon—Several years ago, Badische prepared a 
few hundred lb. of capryllactam, polymerized it, manu- 
factured fibers and films, and injection-molded test 
pieces of it. The synthesis of the monomer starts with 
the polymerization of acetylene, according to Reppe, 


C=C 
a \ 
Cc C 
4HC=CH+II i 
i 
c=C 
to give its tetramer, cyclo-octatetrene. Partial hy- 
drogenation leads to cyclo-octene, which can be oxy- 


dized to cyclo-octene-epoxide and transformed to cyclo- 
octanone: 


C a C C 
Spuey “eae” “ee 

The ketone is then reacted with hydroxylamine to give 
the oxime, which in turn is transformed by Beckmann 

rearrangement to the capryllactam: 

C-C-C-CN 
c-C-C-C0” 

This material polymerizes readily to the linear 
polymer of 8-nylon with the advantage that practically 
no monomer is left in equilibrium with the polymer. 
This fiber is not economical in this country because 
it is based on acetylene, which is rather highly priced. 
However, if cycle-octane could be made from cyclo- 
octatetrene by complete hydrogenation and then con- 
verted into the lactam by way of the Du Pont nitra- 
tion process, capryllactam and 8-nylon could enter 
competition with the other fiber formers of this class. 
11-Nylon—The synthesis of omega-amino-unde- 
canoic acid is well-known and the Rilsan fiber made 
from it has established itself as a specialty for cer- 
tain uses; its properties are given in Table I. How- 
ever, the price of the monomer is so high at present 
that the polymer still costs above 50¢/lb. and the fiber 
is one of the higher priced nylons. Efforts are under 
way to simplify amination of the undecylenic acid by 
the direct introduction of the NH. group with am- 
monia under pressure; but the reaction has not yet 
been developed to a state where it could be used for a 
commercial synthesis of omega-amino-undecanoic acid. 
If this acid could be made for 25-30¢/lb., the 11-nylon 
staple could become a successful candidate for a larger- 
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Injection molding and extrusion characteristics of various polymers—Table II 








Flow Mold Solvent Heat- 
Charac- Shrink- Rigid- Abra- Specific Resist- H,O Trans- Power Resist- 
Material fer age ity Strength sion Gravity ance Regain parency Factor ance 
Polyethylene ++ _ —— “fe clear ++ a ay ca hE a = 
Isotactic + + os = 4 eee eter Nee ee ee) ae ‘ape ae 
Polypropylene 
Polystyrene Soar Bo oy a oc 1 = + or ee a a a - 
Polymethyl +++ + ++ - + ++ --- + +++ 
methacrylate 
Polyvinylchloride ++ - ++ + 4 aie ae ee = J 
Cellulose acetate ++ +} + + + = = ot ae 
Polyester (Mylar) ++ + +4+ 444+ t+ = me | ! \ 
Polycarbonates ate ae eed sie os ++ = a 
6, 6 Nylon Ste ia ee et eet > “eee - | 
6 Nylon ++ = a og rae al in i f =Sas- : 
Rilsan 2 ee an + = Fey Del cl “Eat a + 
12 Nylon Stet ate te Se way tert a + 4 


scale fiber, although its melting point is near the lower 
limit of useful applicability in the fiber sector. 

12-Nylon—The accessibility of cyclododecylene and 
cyclododecane has recently stimulated considerable ef- 
fort to make economical use of this polymer. Al- 
though it is at the low end of melting characteristics 
for fiber applications, it has, otherwise, perfectly ac- 
ceptable qualities. 

The crucial question is the price of the monomer. 
If it is prepared from cyclododecylene via the epoxide 
and the oxime, there is no chance to bring it into the 
25-30¢/lb. price range, which would be required for 
it to compete successfully with other members of the 
nylon family. At present, efforts are under way to 
explore the nitration and borophosphoric-acid-reduc- 
tion method, to convert cyclododecane into the lactam. 
In principle, this reaction leads to the required end- 
product, but it remains to be seen whether the yields 
are good enough for large-scale production. Only a 
very reassuring outcome of these tests could give 
cyclododecylene and cyclododecane a chance to com- 
pete successfully with the lower nyions. 

6,6 and 6,10-Nylon—A new factor in the otherwise 
well-settled technical and economic aspects for the pro- 
duction of these two classical nylons is a possible new 
way to prepare adiponitrile through the reductive 
dimerization of acrylonitrile: 

2CH: =CHCN +H: — NC—CH:—CH2—CH:—CH:—CN 
The reaction was originally studied by Knuniants 
through electrolytic dimerization of the monomer at 
the cathode, and is now being explored in more detail 
by Vofsi and Katchalsky. If side reactions can be 
avoided, the power consumption kept low, and the con- 
version rate adjusted, adiponitrile might be accessible 
for about 32¢/lb., which would bring adipic acid and 
hexamethylene diamine to a new low cost. Right now, 
no final results are available, but scientists at the 
Weizmann Institute are carrying out this work with 
all possible speed, and companies in the U. S. are also 
aware of this reaction and are studying it in their 
research laboratories. 


Injection Molding and Extrusion 


The essential properties that qualify a material to 
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become a successful candidate in this application are: 

e Favorable flow characteristics. 

e Small shrinkage in the mold. 

e High rigidity in the final state. 

¢ High tensile, bending and impact strength, even 
at low temperatures (—40 C.). 

e High abrasion resistance. 

e Low specific gravity. 

¢ Good resistance against solvents. 

e Low water vapor regain. 

¢Good transparency. 

e Low power loss. 

¢ Good heat stability. 

Table II shows a qualitative grading of the most 
important resins for injection molding and for extru- 
sion in order to give an idea of the position of the 
nylons. A triple plus (+++) means outstanding, a 
double plus (++) excellent, a plus (+) good, a dash 
(—) fair, a double dash (—-—) moderate, and 
(—-—-—) poor. 

The table shows that Rilsan and 12-nylon are both 
outstanding materials for application in this field and 
are, in fact, rather similar to each other as would be 
expected from the similarity of their structures. 
Their main competitors are obviously isotactic poly- 
propylene, polyesters and the other polyamides 
(6-nylon and 6,6-nylon). The polyesters are, for the 
time being at least, more expensive and somewhat 
denser; they are also a bit too high melting. Isotactic 
polypropylene is a very formidable competitor, which 
will, in any event, be favored by its lower price. But 
it has not the strength and rigidity, and softens at a 
substantially lower temperature than the two first- 
mentioned materials. 

The most dangerous competitor for Rilsan and 12- 
nylon in this field is (as in the fiber and film sector) 
6-nylon, which is on all counts at least equivalent (or a 
little superior) and will probably always be available 
at a lower price. 

Unless it can be demonstrated by careful and rather 
large-scale tests that 12-nylon has a substantial ad- 
vantage somewhere over the competitive polyamides 
in the fiber, film or plastics sector, it cannot be recom- 
mended for investing substantial amounts of money 
in its production in the U. S. (Turn page.) 
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Properties of 
some polyethylene fibers—Table Ul 


Properties of 
some polyolefin fibers—Table I\ 











Marlex Fiber Fiber Fiber 

Property Alathon 5000 Hifax Fiber T Property Profax PT Sty MP 
Fiber denier 6.1 6.2 6.6 6.3 Fiber denier 3-6 3-6 3-6 3-6 
Specific gravity 0.925 0.965 0.956 0.963 Specific gravity 0.921 0.926 1.08 — 
Melting point, C. 114 132 130 132 Melting point, C. 161 163 235 226 
Stick point, C. 108 130 127 129 Melt index 2.6 1.4 0.8 1.6 
Modulus, gm. /den. 23 75 48 88 Stick point, C. 154 157 228 218 
Crystallinity, % 40-50 55-65 55-65 60-70 Modulus, gm. /den. 55 64 102 50 
Tensile strength, 43 6.3 4.8 6.7 Crystallinity, % 50-60 60-70 55 50-60 

gm./den. Tensile strength, 5.6 7.6 6.4 6.2 
Elongation to break, 36 18 18 20 gm./den. 

% Elongation to break, 25 28 6.0 11.5 
Wet strength, 4.3 6.3 4.8 6.7 % 

gm. /den. Wet strength, 5.5 7.4 6.4 6.1 
Knot strength, 4.0 5.4 3.7 sf gm./den. 

gm. /den. Knot strength, 47 6.3 2.8 5.1 
Recovery from 2% 94 98 96 99 gm. /den. 

strain Recovery from 2% 98 100 94 98 
Recovery from 5% 90 94 92 96 strain 

strain Recovery from 5% 92 94 83 95 
Shrinkage, % strain 

in boiling water verylarge 8 10 7 Shrinkage, % 

in air of 80 C. 20 3 4 3 in boiling water 5 3 4 2 

in air of 115 C. melts 12 14 10 in air of 80 C. <> sa — = 
Water absorption 0.03 0.03 0.08 0.05 in air of 115 C. 2 1.5 2 1 

Water absorption very low for all four fibers 


Polyolefin Fibers: Their Synthesis and Properties 


Since the advent of the complex catalysts and their 
systematic evaluation by Ziegler and Natta, much 
fundamental and applied research has been carried out 
to appraise the value of the new polymers in certain 
fields of practical application. 

We will first summarize recent data obtained by 
the melt spinning of rather large quantities of fibers 
from linear polyethylene, isotactic polypropylene, 
polystyrene and poly-4-methylpentene. 

Rather large quantities (several million lbs.) of 
Marlex 5000, Hifax, Superdylan and related products 
have been spun into monofils or multifilament yarns, 
and offer certain prospects in the field of screens, 
seat covers and three-dimensional fabric structures, 
particularly as they are developed by Reeves Brothers, 
Inc. These applications, however, require consider- 
able development and promotion, and are more or less 
outside of the traditional textile-fiber applications. 
The linear, high-melting polyethylenes offer a con- 
siderable advantage over the standard material but 
are still far from being typical fiber formers. 

Table III contains data that were collected with 
presently available types of polyethylene (fiber T was 
spun from a moderately high molecular weight Ziegler 
polyethylene with a relatively narrow molecular weight 
distribution). The many interesting features do not 
conceal the low melting and stick point and the con- 
siderable shrinkage in boiling water and in air above 
100 C. The high modulus of fiber T and its high 
tensile strength might suggest its use for the rein- 
forcement of plastics instead of the fibers presently 
used (cotton, nylon, glass). 
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The discovery of isotactic polyolefins has sparked 
intensive work on the synthesis and application of 
these interesting new materials, particularly, isotactic 
polypropylene—which is relatively easy to make and 
for the synthesis of which there exist several catalytic 
systems. Several millions pounds of this polymer have 
been made during the last year and tried out in the 
film and fiber sector. 

Table IV contains figures referring to the proper- 
ties of fiber P (an isotactic polypropylene of normal 
molecular weight) and fiber PT (a higher DP isotac- 
tic polypropylene with a relatively narrow molecular 
weight distribution curve). The list shows that these 
two materials have been rather thoroughly studied in 
fiber form, and that they offer an interesting combina- 
tion of properties, particularly if one keeps in mind 
that the price of 2-3 denier drawn polypropylene sta- 
ple fiber could be rather low (probably around 
60-70¢/lb.) if sufficient quantities were produced. 

The outstanding success of Dacron in blends with 
cotton and rayon staple has led to a thorough study 
of the use of a crimped drawn polypropylene staple in 
similar blends. The high modulus, superior tensile 
strength, excellent moisture stability and, most of all, 
the heat stability of this fiber have made these tests 
so promising that some people have started to speak 
of “the poor man’s Dacron.” The relatively low soften- 
ing point (179 C.) is still as good as that of cellulose 
acetate and of Arnel, and the moisture resistance and 
tensile strength of polypropylene is much better than 
the two cellulose acetates. 

Table IV also shows data on the properties of fibers 
spun from the melts of isotactic polystyrene and poly- 
4-methyl-1-pentene, which represent interesting com- 
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binations of properties. It must be added, however, 
that the synthesis of the isotactic species of these two 
polymers is still difficult and the figures referring to 
them are much less reliable than those on isotactic 
polypropylenes. However, isotactic polystyrene staples 
may some day improve the impact strength of poly- 
styrene plastics. 

In experiments with isotactic polymer fibers, the 
relatively rapid decrease of modulus and _ tensile 
strength with increasing temperature has been a ma- 
jor concern and, consequently, much effort has been 
expended to quantitatively appraise this behavior in 
comparison with well-established fibers, such as nylon, 
Dacron and cotton. Table V shows, in fact, that nor- 
mal polyethylene (Alathon) and linear polyethylenes 
(Marlex 5000 and Superdylan) are very poor at 100 C. 
and that isotactic polypropylene falls off rather badly 
near 150 C. This evidently excludes their use as fibers 
by themselves but still makes them possible partners 
for a very high melting material such as cotton or 
rayon. The two other isotactic olefin polymers per- 
form relatively well, but would probably be rather 
expensive. 

Parallel to the loss of modulus and tensile strength 
at elevated temperatures goes the relatively poor 
stress endurance of all polyolefin fibers, indicating 
that, despite their comparatively high degree of crys- 
tallinity, these materials have a definite tendency to 
creep. This obviously is caused by the absence of any 
strong transversal forces between the polymer mole- 
cules, and has also been observed with Teflon and sili- 
cones. Table VI shows the magnitude of this effect 
in comparison with a few more polar materials. To 
minimize this creep, attempts have been made to cross- 
link polyolefin fibers by irradiation, and to reinforce 
them by the incorporation of reinforcing fillers. Since 
polypropylene staple is of particular interest, these 
tests have been mainly carried out with this material. 
In Table VII are therefore reassembled the proper- 
ties of fiber P (Profax), fiber PT, and fiber PTV, 
which is fiber PT containing about 5% of a reinforc- 
ing SiO, filler. The properties of Perlon are added 
for comparison. It can be seen that the reinforced 
polypropylene shows significant improvement over 
the nonreinforced material although, of course, it does 
not reach Perlon in high-temperature behavior and 
stress retention. 

Now that polypropylene is available in large quan- 
tities as Profax, Moplen, Hostalen and Olefan, it 
is not surprising that there is considerable research 
under way to improve its fiber-forming characteristics 
at points of obvious weakness. The two main lines 
of approach are: 

a) to increase the melting range and, if possible, the 
initial modulus of the material. 
b) to improve the dye acceptance of the polymer. 

The most important development in the attempts 
to raise the softening and melting range of polypro- 
pylene was discovery of the syndyotactic species, which 
melts around 188 C., compared with the isotactic ma- 
terial at 169 C. This difference is particularly sig- 
nificant for the application of the polymer in the fiber 
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sector where 188 C. represents a rather satisfactory 
figure. It has also been found that polypropylene can 
be relatively easily cross-linked, with the aid of ioniz- 
ing radiation, in such a manner that doses between 
0.5 and 0.8 million reps render the material completely 
insoluble in all systems that dissolve the normal iso- 
tactic polymer and raise its softening range up to 
about 210 — 215C. The only remaining difficulties 
with this treatment are its economic aspects and the 
question of whether or not it could be carried out with 
sufficient uniformity to obtain a fiber that is homo- 
geneous enough to be of practical value for textile 
operations. 

A third very interesting way to improve the soften- 
ing characteristics of polypropylene is the grafting 
onto it of acrylic acid or acrylonitrile, which can be 
achieved either by ionizing radiation or chemical 
grafting. Already, 15-20% of either of these polar 
branches increases the softening range to about 200 
C., raises the modulus to about 55-60 gm./den. and 
improves the resistance of the material against swell- 
ing in dry-cleaning agents. This enumeration shows 
tHat there is very good reason to expect substantial 
improvements in the softening characteristics and 
rigidity of polypropylene. 

There are now two rather interesting approaches 
to improving the dye acceptance of polyolefin fibers 
that have good chances for success. One is to add to 
the melt before spinning a small amount (0.1 to 
0.2%) of a blowing agent that expands as soon as 
the melt is delivered from the orifice of the spin- 
neret and produces a fiber with a certain degree of 
foam character. The total volume of the pores that 
are produced in this manner is only about 4 — 6% of 
the fiber volume. Originally, these pores are spheri- 
cal and isolated from each other. During the draw- 
ing process, they are extended into thin capillaries 
that are broken up and further drawn out during 
the subsequent stretching step of the fiber. 

The end result is a system of many fine intercon- 
necting cracks and crevices that do not, or only very 
slightly, reduce the tensile characteristics of the fibers, 
but increase spectacularly their capacity to take up 


Effect of temperature on 
modulus and tensile strength—Table \ 











Tensile strength, 
Modulus, Gm. /Den. Gm. /Den. 
Fiber 20C. 50C. 100C. 150C | 20C. 50C. 100C 150C. 
Alathon 2619 ~«— — | 4.4 3.2 —- — 
Marlex 76 «(ST 7 -_: 6.6°5.5  %:7 — 
5000 

Hifax 72 48 6 — 1|6.4 5.0 1.4 —— 
Profax SO 56 3 5 S:6.-5:6 §.4° ¥1 
Fiber Sty | 105 98 51 42° 14.6 46 44 3.8 
Fiber MP 65 60 55 AV AA 45° 64:3" 34 
Nylon 40 41 38 30° 16.5 6:5 6.5 48 
Dacron 80 80 80 72 636°6:8 68 $$: 
Cotton 65 60 60 S534 Ok) 32) 32 
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Stress retention, minutes, of 
various fibers—Table VI 
20 C. 50 C. 00 c 





1 " 
Fiber 75% * 50% 25% |75% 50% 25% | 75% 50% 25% 
Cotton {3,000 © ©/2,700 © ©! 1,800 © ©0 
Dacron | 2,600 © ©] 1,900 co co} 1,400 © o 
Nylon 180 3,000 | 1102400 © 40 1,900 
Alathonf 1.5 651,100) — 22 600) —- —- — 
Marlex 4.2 5502,200} 2.1 4801,900) — — 2.4 
5000 
Hifax 3.8 4602,000} 1.8 3901,800) -— — 2.0 
Profax 15 1,300 © 12 1,300 © 6 600 o 
Fiber 301,500 © 191,100 © 16 800 @ 
Sty 
Fiber 201,400 ©@& 181,100 @ 12 600 © 
MP 











*Percent of breaking stress 


dyestuffs of all sorts from an aqueous dye-bath. The 
take-up is accelerated by elevated temperatures (90 — 
100 C.) and the presence of surfactants, both of which 
accelerate diffusion of the dyestuff molecules into the 
body of the fiber. Microscopic inspection of the cross- 
section of fibers dyed and stained by this method has 
shown that the dye is uniformly distributed across the 
fiber and that equilibration is reached in sufficiently 
short times (5 to 15 min.) to make this method prac- 
tical for commercial dyeing. In order to fix the dye- 
stuff on the fiber, even though it does not possess any 
special affinity for it, one gives the dyed goods a slight 
heat-setting treatment, which seals the dyestuff mole- 
cules in the polymer and makes the system practically 
completely resistant to rubbing, cracking and abrasion. 

Another interesting way to produce a drawn and 
stretched fiber of polypropylene or, for that matter, 
of any other polyolefin, consists in forming many 
tiny cracks at the surface of the polymer as a result 
of a certain degree of stress-cracking during the draw- 
ing and stretching steps. It is well-known from study 
of the unfortunate phenomenon of stress-cracking of 
polyethylene that there exist certain substances that 
very substantially accelerate the formation of cracks 
in a piece of polymer under stress. The use of such 
materials—surface-active agents, alcohols, ketones 
and amides—to produce a system of fine cracks and 
crevices in the final fiber turns the disadvantage into 
an advantage. In fact, samples have been produced 
that can be very satisfactorily dyed with all kinds of 
dyestuffs. The total volume of the dye-accepting 
cracks and cavities does not exceed 5 or 6% of the 
total fiber volume. 


Polyethylene: Methods of Manufacture 


The three general procedures now available for pro- 
ducing polyethylenes in the density range of 0.925 
to 0.965 are: 

High Pressure—Du Pont, ICI and Union Carbide 
are giving serious consideration to the use of per- 
carbonates in their high-pressure systems. It is ex- 
pected that all three will prepare the entire range of 
polyethylenes by utilization of their present processes 
and by the further incorporation of percarbonates and 
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perborates. Because of the low temperatures of 
polymerization required with the percarbonates and 
perborates, unusually good molecular weight control 
and molecular weight distribution has been obtained. 
Since this low-temperature polymerization reduces 
the extent of chain transfer that may occur, the im- 
proved molecular-weight distribution is to be expected, 

Ziegler System—The entire range of polyethylenes 
can also be prepared by the Ziegler system. In order 
to produce the lower-density materials, it will be nec- 
essary to copolymerize the ethylene with small con- 
centrations of propylene and butene-1. 

It has recently been found and reported that mo- 
lecular-weight distribution can be improved by the 
use of antimony trichloride as a transfer agent. 

Indiana or Phillips Process—As in the case of the 
Ziegler system, the preparation of the entire range 
of polyethylenes will require the copolymerization of 
ethylene with propylene or butene-1. 


Elastomers: Ethylene—Propylene—Butylene 
Copolymers 


Copolymers containing small amounts (up to 10%) 
of propylene can be made with dispersed Ziegler 
catalysts, with activated oxide systems, and with 
coordination catalysts in solution. They are plastic 
materials, whose softening point and degree of crys- 
tallinity decrease as the amount of propylene is in- 
creased. Thus, a well-annealed specimen of the Marlex 
or Hifax type has a degree of crystallinity between 
85 and 90%, while a copolymer containing 4.5 
weight % propylene could only be crystallized to a 
degree of 60 to 65%. The sample showed a corre- 
spondingly lower rigidity and a reduced heat distor- 
tion point, but was substantially improved in its re- 
sistance to environmental stress-cracking. 

Consequently, the range of low propylene content 
in linear polyethylenes is now intensely studied in 
the U. S. by research teams of several companies, 
because it appears that a polyethylene species that 
represents the optimum compromise of rigidity, heat 
distortion, solvent resistance and stress-cracking char- 
acteristics can best be produced by introducing a small 
(2 — 3%) amount of propylene into a linear chain. 
This approach appears to give more reproducible and 
substantially better results than reduction of the den- 
sity (say from 0.955 to 0.948) by a process that per- 
mits a certain degree of short-chain and long-chain 
branching. It is probable that certain new types of 
Marlex and Indathene, which have intermediate den- 
sities, are copolymers of this type. It also has been 
found that 1-butene acts in a similar manner, and it 
was reported that 1 mole % of butylene has the same 
effect as 1.5 mole % propylene. 

Copolymers at the other end of the composition 
axis, containing small percentages of ethylene in 
isotactic propylene, viz. butylene, have also been pre- 
pared and examined, but they do not show any prop- 
erties that could make them attractive for practical 
application. 

Copolymers containing more than 20 weight % of 
propylene are elastomers; their general aspect and 
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behavior do not vary much in the range from 27 to 
52 weight % propylene, but there are significant 
changes in the detailed properties of the materials. 

The only method known today to prepare copolymers 
within this range is the application of suspended 
Ziegler-type catalysts. Those based on Ti were tried 
first but did not give very satisfactory results be- 
cause the entry of ethylene into the chain was much 
more rapid than that of propylene. After a rather 
exhaustive study, Natta and Mazzanti found that the 
combination of VCl, and VOCI, with trihexyl- and 
triphenyl-aluminum gave much better results, and 
they prepared samples over the entire range of com- 
position. Following up on their findings, research 
teams of several companies (Farbwerke Hoechst, Dun- 
lop, Hercules Powder, Phillips Petroleum, Standard 
Oil of New Jersey and Indiana) have prepared and 


Properties of several 
polypropylene fibers—Table VII 





Fiber Fiber 
Property Profax PT PTV Perlon 
Specific gravity 0.922 0.925 0.928 TS 
Melting point, C. 161 163 168 1S 
Stick point, C. 154 157 161 112 
Modulus, gm./den. 55 64 72 42 
Crystallinity, % 50-60 60-70 60-70 45-55 
Tensile strength, 5.6 7.6 7.6 4.5-7.5 
gm./den. 
Elongation to break, 25 26 21 32-20 
% 
Knot strength, 47 6.3 5.8 5:0 
gm./den. 
Recovery from 2% 98 100 100 100 
strain 
Recovery from 5% 92 94 96 98 
strain 
Shrinkage, % 
in boiling water 5 3 3 y do, 
in air of 80 C. = — oo — 
in air of 115 C. 2 ES 12 0.6 
Tensile strength, 5.4 7.1 7.2 unchanged 
gm./den. 50 C. 
Tensile strength, 4.2 6.3 6.8 10% loss 
gm. /den., 100 C. 
Stress retention, 
minutes 
at 25 C. and 75% 20 32 45 800 
breaking stress 
at 25 C. and 50% 42,000 3,000 © oo 
breaking stress 
at 25 C. and 25% ro © © <0 
breaking stress 
at 100 C. and 75% 4 12 18 60 
breaking stress 
at 100 C. and 50%] 600 1,200 1,800 300 
breaking stress 
at 100 C. and 25%3,000 © © © 
breaking stress 
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investigated ethylene-propylene copolymers, which 
were essentially in the range from 30 to 50 weight % 
of propylene. Most samples were made with the 
Natta-Mazzanti catalyst, but it was found that zir- 
conium and chromium-halide-based systems also gave 
copolymers within this range, although the reaction 
rate was slower and the yields of polymer on catalyst 
were inferior. 

The investigation of these copolymers revealed a 
number of unexpected facts. First of all, it was 
noticed by Natta and his co-workers that the intro- 
duction of even 30 weight % of propylene into poly- 
ethylene did not destroy the crystallinity of the 
latter, although it did noticeably increase the width 
of the X-ray diffraction lines and the intensity of the 
diffuse background scattering. It was further found 
by other investigators that the reduction in melting 
(or softening) point and the increase in swelling of 
the various copolymers was distinctly less than that 
predicted by Flory’s theory. Since many other vinyl- 
and acrylic-type copolymers conform with this theory 
in a perfectly satisfactory manner, it was concluded 
that the ethylene-propylene copolymers deviate in one 
way or the other from a normal, random distribution 
of the sequence lengths of the two components. 

In view of the practical interest of these copolymers, 
considerable effort is being devoted to this problem 
in the U. S., Europe and the U.S.S.R. 


Elastomers: Polydienes 


During the last few years, new types of diene 
polymers have been prepared and tested for use in 
rubber compositions. The most important of them 
are: 

Polybutadienes—New types of polybutadiene have 
been prepared by using three classes of polymeriz- 
ing systems. 

e Ziegler-type catalysts. 
e Activated metal oxide catalysts. 
¢ Li-alkyl and aryl] catalysts. 

Ziegler-type catalysts lead in most cases to more- 
or-less pure 1,4-trans and 1,2-species, and only in a 
few cases to mixtures that have a high 1,4-cis content. 

Systems based on TiClL, TiC], and various Al tri- 
alkyls lead at low temperatures (5 — 50 C.) to high 
1,4-trans polymers (compare Example 1 in Belg. Pat. 
545,952) (Examples 31, 32, 33, 34 and 35 in Belg. Pat. 
548,292) and only in a few cases, particularly with 
TiCl, and triisobutyl Al in benzene, to cis-trans mix- 
tures (compare Example 29, 39, and 40 in Belg. Pat. 
543,292 and examples 29, 39 and 80 in French Pat. 
1,139,418). One combination—Ti(OC,H,), plus AIEt, 
—gives a substantially quantitative yield of 1,2 
polymer (compare Example 1 in Belg. Pat. 549,554). 

Other metal halides, such as V, Cr, Fe, Zr, Mo, 
W and Th with Al alkyls give mostly high 1,4-trans 
polymers with the exception of the combinations of 
VoCl,, V-acetylacetonate, Cr-acetylacetonate and 
Mo-acetylacetonate with AlEt,, which lead either to 1,4 
trans-1,2 mixtures or to high 1,2 polymers (compare 
Example 2,3,5 and 7 of Belg. Pat. 549,554). No really 
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HIGH POLYMERS... 


high 1,4-cis polybutadiene has as yet been made with 
the aid of Ziegler-type catalysts. 

Supported heavy metal oxide catalysts are being 
used by the Phillips Petroleum Co. to prepare high 
1,4-cis polybutadienes and copolymers of butadiene 
with other monomers such as ethylene, acrylonitrile, 
styrene and vinylacetate. The support is, in most 
cases, formed by AI.O,; the heavy metal oxides are 
MoO,, WO; and Cr.0,; the activator is in all cases 
hydrogen; the promoters are CaH. and PaH. (compare 
Examples 1 to 14 of U. S. Pat. 2,762,790). 

A large number of butadiene polymers have been 
made with Li-based catalysts such as Li-metal in the 
liquid monomer, in cyclohexane and in low-boiling 
aliphatic hydrocarbons or in such as penta methylene 
dilithium in petroleum ether at 50 C. In all cases, 
mixtures of 1,4-cis, 1,4-trans and 1,2 were obtained 
with 1,4-cis contents between 24 and 35% (compare 
Australian Pat. Application 22,560/56). 

Ziegler-type catalysts have also been used to pre- 
pare copolymers of butadiene with other dienes, such 
as isoprene, methylpentadienes and hexadiene. In all 
cases, TiCl,-Al (i Bu); combinations were used in 
benzene at 50 C. and the products showed high 1,4 
addition (compare Examples 97, 120, 121, 122, and 123 
of Belg. Pat. 543,292, and of French Pat. 1,139,419). 

Polyisoprenes—Many types of Ziegler catalysts have 
been used to polymerize isoprene, and in most cases, 
1,4-trans polymers were obtained. Combinations of 
TiC], and TiCl, with a variety of Al alkyls in heptane 
or benzene at temperatures between 5 and 50 C. gave 
1,4-trans structures, whereas TiC], with LiAlBu, 
yielded a 3,4 polymer (compare Examples 1 to 13 of 
Belg. Pat. 543,292 and Examples 6 of Brit. Pat. 
776,326). Other heavy metal halides and compounds 
such as the chlorides and acetylacetonates of V, Cr, 
Fe, Zr, W and Th with various Al alkyls gave 1,4 
polymers, most of which were high in the trans form 
(compare the numerous examples, up to 132, of Belg. 
Pat. 543,292 and French Pat. 1,139,418). 

Al.O, with 8% MoO, activated with hydrogen and 
promoted with CaH, polymerized isoprene to a gummy 
material, which was probably a mixture of the 1,4-cis 
and 1,4-trans form (compare Example 9 of U. S. Pat. 
2,762,790). 

The most interesting results were obtained by 
polymerization of isoprene with Li-based catalysts, 
specifically with Li-metal, amyllithium, butyllithium 
and Li metal in the presence of heavy metal halides 
such as TiCl,, FeCl,, AIC], and AIF;. Very high 1,4-cis 
polymers were, for instance, obtained with Li disper- 
sions in petroleum ether at 30 C., with Li metal plus 
pentamethylene dilithium at 50 C. in pentane, and with 
amyllithium and TiCl, in petroleum ether at —20 C. 
(compare Example 2D of Australian Pat. Applica- 
tion 21193/56; Example 15 of Australian Pat. Appli- 
cation 21689/56 and Example 3 of Australian Pat. 
Application 22897/56). 

Other Polydienes—The synthesis of a high 1,4-cis 
polychloroprene has reportedly been carried out with 
the aid of Ziegler-type catalysts based on VOCI, 
V-acetylacetonate and Mo, Cr and Fe compounds, to- 
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gether with Al-chloroalkyls, Grignard compounds and 
LiAl Bu, These systems evidently are similar to those 
combinations that polymerize vinylchloride, methy)- 
methacrylate and other polar monomers to stereo- 
regulated vinyl- and acrylic-type compounds (compare 
Examples 3,4,5,13,14,25,26 and 33 of Australian Pat. 
Application 26889/57). High cis polychloroprene 
should be a most interesting elastomer because it 
should combine the advantageous properties of the cis 
configuration with the beneficial influence of the 
chlorine at the double bond. 

But the most important and probably most bene- 
ficial application of polymer science can be foreseen 
in the field of biology, physiology and medicine, where 
such basic problems as muscle contraction, antibiotic 
action, conduction of nerve impulses and enzymatic 
catalyses all appear to be in surprisingly close rela- 
tionship to the principal behavior of many synthetic 
polymers, which can be prepared at will, are well- 
known in all their structural details, and offer a wide 
fertile field for the fundamental study of the phe- 
nomena of life. 
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How Many Batches Should You Plan? 


This easy-to-use nomograph provides a more 
logical,’ scientific basis for the scheduling 
* of batch operations in the plant or laboratory. 


¢ 








CHARLES D. HENDRIX, North Carolina State College* 


Let’s say that 75% of the batches produced in a cer- 
tain process usually meet product specifications. How 
many batches should you schedule to be 95% sure of 
obtaining at least 10 acceptable batches? 

This is one type of question that the nomograph can 
answer very simply. (The answer, as we will see 
later, is 17.) 

The 75% in the above example represents the prob- 
ability z that any given batch will be acceptable. While 
this value is usually unknown, it can be estimated on 
the basis of past operations, or experience with similar 
processes. For instance, in an established process, 
when reviewing earlier runs of the type to be under- 
taken, it is easy to calculate p = s/t, where s is the 
number of successful runs out of a total of ¢ runs. 
Then p is the best statistical estimate of 7. 

Let’s use the nomograph to work out some typical 
problems. 


Example 1 


The production department has previously run 240 
batches, of which 180 were Grade I quality. How many 
batches should be scheduled in order to have prob- 
ability 0.95 of producing at least 10 Grade I batches 
in the next series of runs? 

Solution—Here p = s/t = 180/240 = 0.75. Consult 
nomograph for P = 0.95, p = 0.75, n = 10, then be 
prepared to make 16.5, actually 17, batches. This 
solution is plotted as a broken line on the nomograph. 

Comments—This does not mean that 17 batches 
must be run in order to obtain 10 of Grade I. One 
expects to run only 10/0.75 = 13.38, or about 13 
batches, in order to obtain 10 of Grade I. If 100 sets 
of 17 batches each are considered, there is a basis for 
expecting that 95 of these sets will contain at least 10 
Grade I batches. Hopefully, the current set of 17 
batches will be one of the lucky 95 out of 100 such 
sets. However, it may easily happen that 10 Grade I 
batches will be obtained after running only 12 batches. 
But, to have a 0.95 probability of obtaining at least 


*Now with Union Carbide Chemicals Co. 
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10 Grade I batches, one must be prepared to run 
17 batches. (See also Example 2.) 

- Note that if one is willing to settle for only a 0.80 
certainty of producing 10 acceptable batches, then 
only 14.5 or 15 batches need be prepared. If one de- 
mands 0.999 certainty, he must be prepared to make 
20.5, i.e. 21, batches. 

Note also that if the probability of success on any 
trial rises from 0.75 to 0.80, then 14, 15 and 18 batches 
correspond respectively to probabilities of 0.80, 0.95 
and 0.999, for nm = 10. (This entire analysis is based 
on the premise that p = z. If the estimate of a is a poor 
one, then the values quoted above will not be exact.) 


Example 2 


In Example 1, suppose 6 batches have been pro- 
duced of which 5 are of Grade I. How many more 
should be scheduled in order to have probability 0.95 
of obtaining the remaining 5 Grade I batches? 

Solution—Still using p = 0.75, then n = 5 and 9 
more runs should be scheduled. 

Comments—Note that the problem is treated as 
though it were a new one—it is merely required that 
at least 5 Grade I batches be obtained, with a 0.95 
probability of obtaining them. The analysis may be 
repeated in this fashion as often as desired. 

One might argue that, based on the more recent ex- 
perience, p = 5/6 would be a better estimate of =. 
This is a risky venture unless there is some sub- 
stantial reason for revising the estimate of z, such as 
a change in some process variable. Unless this is the 
case, it is advisable to continue to use p = 0.75 as 
the estimate of z or, even better, p = 185/246 = 0.752. 


Example 3 


In Example 1, suppose 8 batches have been pro- 
duced of which only 3 are Grade I. Is this sufficient 
evidence to show that the value of the estimate of =, 


Text continues on p. 156 
Nomograph, p. 154 
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Graphic Solution to Batch- Scheduling Probabilities 


number of acceptable batches needed 
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total number of batches that should be bee + 
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ee | 06 “0999 T 
desired probability that N will contain ee 
at least n I 
estimated probability of any given batch ‘ i> 
being acceptable (plotted on the _— ‘ 


corresponding P curve) 
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DE LAVAL 


engineered 
flexibility 


With his eye on tomorrow, a major food processor 
gave De Laval unusual requirements. He wanted a 
turbine that would meet today’s power and process 
steam needs... and be capable of almost doubling 
its output in the future. The result: a De Laval 
turbine to which five additional stages can be 

added in the customer’s plant. 


Present capacity of this unit is 5,000 kilowatts 
which will be raised to 9,375. For future 
operations, steam pressure and temperature 


- will also be sharply increased. 


Whether you need a turbine that can ‘‘grow”’ or 
have other problems involving heavy rotating 
machinery, De Laval engineered flexibility can help. 


De Laval Steam Turbine Company, Trenton 2, N. J. 
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PLANNING BATCHES... 


» == 0.75, is no longer applicable to the present opera- 
tions? In other words, has something about the proc- 
ess chauged so that the probability of a success on 
any trial has now decreased? 

Solution—Consult the nomograph. When p = 0.75 
and N = 8, probability is 0.95 that 4.5 or more batches 
out of the 8 will be successful. However, there were 
only 3 successful batches, an event having somewhat 
less than 0.05 probability if 7 = 0.75. As this is a 
very small probability, there is strong evidence for 
believing that something about the process has 
changed as compared with earlier runs—in other 
words, in reality, 7 < 0.75. 

Comment—Note that from the 0.999 certainty curve 
one finds that when p = 0.75 and N = 8, then n = 
2.8, and Grade I batches numbering between 2.8 and 
8 would be expected 0.999 of the time. Only 0.001 
of the time would less than 2.8 batches be expected. 

There were only 3 good batches out of 8 trials and 
hence one feels even more strongly that some change 
occurred in the process, for the chances of obtaining 
less than 3 good batches out of 8 are about 1 in 1,000 
when z = 0.75. This strongly suggests that some- 
thing is now different about the chance of success 
on any new trial as compared with earlier runs, and 
that the chance of success is now less than 0.75. 

If a good estimate of z is not available from past 
experience, the nomograph can still be used to esti- 
mate the number of trials necessary for different 
values of z and for different certainties. One can 
thereby gain some feel for the magnitude of the oper- 
ations necessary for at least ” successes. 


Basis for the Nomograph 


In the nomograph, P represents the probability that 
N S x S&S n, where zx is the number of successful 
batches that will be produced. 

The distribution of the number of acceptable 
batches will follow the binomial law: 


N! 


Pz: = ZW —a)! (x)*(1 — x)*= (1) 


where p, is the probability of exactly 2 successful 
batches from N trials. 

The probability of at least successes is what we 
actually want. We can obtain this from the equation 
below, where the estimate p has been substituted for 
7s 

N 
~ N! z N-z 
Pat least n & % Wa —5! (p)*(1 — p) (2) 


The solution will ordinarily be a laborious one, 
requiring numerous iterations. 

The normal approximation to the binomial distri- 
bution may be used to obtain approximate solutions 
to problems like this. If we assume that x is distrib- 
uted normally with mean Np and variance Np (1 — 
p), then uw is distributed normally with mean zero and 
variance unity, where 


u = (n — Np)/VNp(1 — p) (3) 
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Values for u can be obtained from any table of normal 
deviates. Some typical values are shown below: 

u=—0.840 for P = 0.80 

u =~1.645 for P = 0.95 

u =-—3.100 for P = 0.999 
This means that there is a 0.80 probability thet w > 
—0.840, and so on. Ordinarily the values of n, u and p 
are available; to find the corresponding value of N, 
we must solve the equation: 


Np + uvNp(l — p) —n =0 (4) 


If we let Z = VN, Z = N, we can solve for Z by 
using the quadratic relation: 


Z =[—uvp(l — p) = Vutp(1 — p) + 4pn)/2p (5) 

Only the positive root is of interest. Eventually, we 
obtain: 

N = [2u*p(1 — p) + 4pn — : 

2u Vuep*(l — p)* + 4p'n(1 — p)]/4p* (6 

As the term wp’? (1 — p)* is very small when com- 

pared with 4p*n (1 — p), we can simplify the above 

to: 











on 
~ Uw +tan ut Rb. = genet aa 23 
NaC Gp Va —Pe (7) 


When integral values of » are substituted into Eq. 
(7), 0.6 must be subtracted from each n. For example, 
if at least 4 successful batches are required, then 
n = 3.5 should be used. This is because a transforma- 
tion from a continuous (normal) scale to a discrete 
(binomial) scale involves transforming a quantity 
that falls between any two integers to the nearer of 
the two. This correction has been applied to the con- 
struction of the nomograph, but when Eq. (7) is 
used directly, without the nomograph, the correction 
must be applied. 

The nomograph gives the solution to Eq. (7) for 
values of p between 0.5 and 0.97, and values of N 
ranging up to 40, with P values of 0.80, 0.95 and 0.999. 
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This installation of the Davison Chemical 
Division, W. R. Grace & Company at 
Bartow, Florida, typifies industry's 
preference for Kennedy. 





KENNEDY 
air swept grinding systems boost phosphate tonnage 


The Phosphate Industry has experienced a tremendous growth in 
capacity over the past few years. It is significant that a majority of 
these installations have included Kennedy Air Swept Grinding 
Systems and Kennedy Air-Float Conveyors. 


why KENNEDY is preferred... 


The Kennedy Air Swept Grinding System is the ONLY system for 
grinding Florida Phosphate Rock to measure continuous operation in 
YEARS rather than months, because . . . 

@ cannot be jammed or damaged by tramp iron or other foreign material 


@ No periodic shutdowns for wearing part replacement : . : 
Phosphate is but one of hundreds of dry materials which 


@ careful basic design and positive lubrication above and beneath trunnions are conveyed cleanly, conveniently and economically by 
assure high mechanical efficiency. Kennedy Air-Float—the preferred air-gravity conveyor. 


KENNEDY VAN SAUN 


N Im MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. * FACTORY: DANVILLE, PA. 


Primary & Secondary Gyratory Crushers « Jaw Crushers « Roll Crushers « Impact Breakers « Hammer Mills « Rod & Ball Mills » Kilns & Kilns Accessories + Dryers 
* Scrubbers « Screens « Pneumatic & Mechanical Conveyors « Complete Crushing, Lime, Cement & Carbon Paste Plants. Research & Testing Service. 
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Close scrutiny of the final 
report of the Institute’s com- 
mittee on dynamic objectives 
for chemical engineering re- 
veals that its framers bravely 


called the shots. 





A year of work makes a world of difference in AIChE’s 
recently released committee report on dynamic objec- 
tives for chemical engineering. The contrast between it 
and its immediate predecessor (Chem Eng., Mar. 20, p. 
166; Sept. 4, p. 6) is startling, pleasing and bold. 

What are the dynamic objectives? That’s the ques- 
tion we asked in examining the preliminary report of 
the responsible committee. Charged by AIChE Council 
to examine what chemical engineering is and how it 
fits in with the future, the group rendered a rambling, 
confusing, sometimes misleading document. 

Now, the revised version reflects thoughtful response 
to criticism and careful editing. It appears, in full, 
in the October issue of Chemical Engineering Progress, 
an official AIChE publication. It is a report that merits 
the consideration of every engineer, scientist, educator, 
and manager in the process industries. If its recom- 
mendations are actively supported, it may become a 
sterling addition to the archives of the Institute. 

A tetrahedron represents well the crystalline struc- 
ture of a solid profession. Its apexes are the individual 
engineer, the educator, the manager and the profes- 
sional or technical society. Strength and stability of 
the profession lie in mutual and satisfactory support 
among these four. The report on dynamic objectives— 
unlike that which it succeeded—clearly limns the 
needs and missions of each. 

Because the role of the individual is one we con- 
stantly consider in these columns, we will concentrate 
here in the other three areas of the report. And be- 
cause education is the focal point of any reasonable 
discussion about the future of a discipline, we'll take 
that up first. 


Still Scientific, But Less Arbitrary 


We raised two major questions about the curricula 
described in the preliminary report: Weren’t the 
humanities being slighted, and wasn’t there possibly 
an overemphasis on science? 

In the later report, the committee disclaims its 
previous stand that “...a newly adopted curriculum 
is described ... as an example of one attempt to meet 
the challenges to chemical engineering education.” 
True, the same curriculum subjects are present in the 
second report, but no credit hours are affixed, and 
an alternative curriculum is also described. Says the 
committee, now: “None of these curricula should be 
construed as recommendations . . . for accreditation.” 

Also summarized in the later report is a recent 
survey, prepared by the Institute’s education projects 
committee, which shows an average distribution of 
subjects and hours in nearly 100 chemical engineering 
departments. Current teaching clearly slights the 20% 
of total credits in humanities recommended by the 
American Society for Engineering Education. “Non- 
technical” subjects account for just 20%, but included 
in this deceptive category are physical education, mili- 
tary studies, oral communications and “nontechnical 
electives.” 

There should be no confusion about this classifica- 
tion. These courses are not humanities, and when 
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Now A-B Starters 
Let You Forget All 
About Maintenance 









































The New Allen-Bradley 


§ Bulletin 712 Motor Control 


Bulletin 712 Size 1 Combination Starters 
with Fused Visible Contact Disconnect 
Switch in NEMA Type 12 Enclosure 


In the design of the new Allen-Bradley Series K 
motor starters, metal parts have been reduced to 
the minimum. Wide use has been made of non- 
corrosive moldings. The coil is a molded casting 
—with only the terminals exposed. Thus, the de- 
sign of the Series K starters is your assurance of 
completely satisfactory operation in extremely 
bad atmospheric conditions. 

Added to the above, the switching ability of the 
Series K starters—far beyond NEMA standards— 
gives more than ample reserve capacity for the 
most demanding applications. New weld-resistant 
contacts of cadmium oxide silver never need atten- 
tion . . . and a new contact structure completely 
eliminates the sliding motion that causes unneces- 
sary wear. New trip-free and tamperproof solder- 
pot overload relays provide reliable and perma- 
nently accurate protection against motor burn- 
outs. You ought to become acquainted with this 
new Series K control. Please send for full details 
contained in Publication 6100: Allen-Bradley Co., 
1337 South First Street, Milwaukee 4, Wisconsin. 


Member of NEMA 





Welcomes the Worst — 
in Atmospheric Conditions 


ENCLOSURES FOR ANY SERVICE CONDITIONS 


NEMA Type 9 
for hazardous 
dust locations 


NEMA Type 7 
for hazardous 
gas locations 





NEMA Type 7-9 
for hazardous gas 
and dust locations 


Allen-Bradley has a complete new family 
of attractive, special purpose enclosures. 
Built to NEMA standards, they provide 
complete safety for man and machine. 


Quality 
Motor Control 
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YOU & YOUR JOB... 


the committee strongly submits (as it does) that a 
“minimum leaven of 20-25% of the curriculum [should 
be] devoted to social studies and humanities,” it should 
be recognized that current practice isn’t what they 
have in mind. 

Feel sorry, however, for the course-crowded student 
and his teacher! In the four-year course, which seems 
indispensable, the emphasis on new technical areas 
will increasingly pose a problem of values. Merely 
consider the sequence of statements in the report 
shown in the table below. 

This awesome list emphasizes that, in selecting and 
evaluating subjects to teach the new chemical engineer- 
ing, discretion is required. One clear danger of the 
now-popular scientific and principal approach might 
be to produce dilettantes rather than engineers. ‘One 
for all, and all for one” may be a fine, resounding 
slogan for musketeers, but will it do for chemical 
engineers? 


More Challenges for Educators 


Furthermore, what will be the attitude of the Insti- 
tute’s committee on education and accreditation? “Con- 
tinually alert to the need for flexibility in curricula,” 
says the report, “[it] encourages experimentation in 
chemical engineering education.” A good test for this 
stand should be the recently revised curriculum at 
Case Institute of Technology. There, branch lines have 
been dissolved and broad principles emphasized for all 
undergraduate engineering education. 

Answers to both of the questions raised in CHEMICAL 
ENGINEERING last spring may not be explicit in the 
outlined objectives for educators. The detailed text 
of the report, nevertheless, supports greater emphasis 
on humanities. 

Too, there should emerge next year a better view 
of what technical content is necessary and sufficient. 
Chemical engineering teachers from throughout the 
country will convene at an ASEE summer school in 
Boulder, Colo., prior to the AIChE Denver meeting. 
Subject of the school session: dynamic objectives of 





e“It is apparent that the further extension and 
teaching of [thermodynamics, fluid dynamics, rate 
processes or transport phenomena, circuit theory, solids 
mechanics and physicochemical properties of solids and 
fluids] will be the responsibility of the colleges of en- 
gineering.” 

e “... the curriculum should retain some emphasis 
on synthesis of new processes [and provide] compre- 
hension of the economics of the chemical industry.” 

¢ “Chemical engineers need facility [with analysis 
and] logic, statistics, topology, and the programming 
and operation of computers.” 

¢ “It is imperative that chemical engineering un- 
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“Only the principles will be taught in school.” 


chemical engineering education. If educators study 
the current AIChE report—mull it over in light of 
their own school’s needs—a vigorous and meaningful 
debate should take place. 


Some Hard-Headed Proposals 


No matter how satisfactory the curriculum offered 
by each chemical engineering department, however, 
the whole answer to professional problems does not 
lie in education. The educators only influence a man 
directly during a short part of his career. Though 
they provide the principles, discipline, inspiration and 
guidance that mold the embryo engineer, most of this 
can be lost with the passage of time—unless the 
engineer moves into a satisfactory relationship with 
his industry. 

In the preliminary report, issued just a year ago, 
little that was practical and pertinent was included 
about the engineer-employer relationship. There are 
now specific suggestions to remind employers of the 
large role they must play in maintaining and advancing 
a profession whose technical savvy advances them. 
And the reminder clearly shows that, besides increas- 
ing an engineer’s sense of participation in company 
affairs, the employer should encourage and support 
fully the professional activity and leadership of its 
engineers. 

This alone, it might be argued, is no more that the 
Professional Standards booklet of AIChE has long ad- 
vised. What is different now, and what makes the 
request for employer support more hard-hitting, is 
the broader role suggested for AIChE. 

There appears, in the current report, an explicit 
statement of what many engineers have long felt were 
necessary steps toward bettering the profession. Argu- 
ing for the sponsorship of AIChE, and urging strong 
support from both industry employers and engineers, 
the committee recommends the following: 

¢ Use of the Institute for presentation of economic 
data and trends affecting the field. 
e Establishment of a lobbying arm to press mem- 





dergraduates receive a thorough grounding in inor- 
ganic, organic, physical and instrumental chemistry. 
Students might well take additional courses in polymer 
chemistry, surface chemistry, biochemistry or electro- 
chemistry. . . . It is important that the chemistry 
training be up to date [and that it also] be used in 
the subsequent chemical engineering courses.” 

e“New developments [in other branches | should 
be analyzed and the results synthesized into chemical 
engineering, for inclusion in [school] programs, [e€.& 
control of process transients ].’’ 

¢ “Training in the humanities, economics and de- 
sign should not be neglected.” 
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YOU & YOUR JOB... 


bership views about pertinent legislation, without 


jeopardizing the tax status of the technical program- 
ming arm. 

e Structuring the Institute organization to attract 
support from many it now repels, e.g., by providing 
industry divisions. 

At the same time, the current report does not leave 
an impression that management is the only goal of 
each chemical engineer. It suggests to employers that 
they accord equivalent recognition and pay for both 
technical and managerial work. 


A Time for Engineers to Respond 


Because many of its newly recommended steps 
counter tradition and the sensibilities of many AIChE 
members, the report may have rough going before any 
action by AIChE Council. It seems more likely, how- 
ever, that the professionals who have prepared it will 
find they have unleashed a dialogue that will instill 
youthfulness in the profession. 

One way to ensure the debate, and strengthen chemi- 
cal engineering, is to let your views be known. Study 
the current report on dynamic objectives, think out 
your position on its proposals, then let them be known. 
Write a letter to the Institute (whether you’re a mem- 
ber or not), telling what you support or reject in 
these proposals.* If you are a member, you’ll want 
to be sure your representatives on Council understand 
your views. If you are not a member, you may want 
to support an effort that could make membership 
palatable. 


*F. J. van Antwerpen, 
neers, 345 47th Street, New York 17, . 
to Chemical Engineering, c/o YYJ Editor, 330 W. 
New York 36, N. Y. 


American Institute of Chemical Engi- 
N. Y. Send a carbon copy 
42nd Street, 





EARLY FIGURES FOR ’61 SHOW 
B.S. DOWN, GRAD DEGREES UP 


An early report from Henry Armsby, chief for engi- 
neering education in the Department of Health, Edu- 
cation and Welfare, indicates that bachelor of engi- 
neering degrees awarded fell off 2—2}°% in 1960-61 
from the previous year’s first degrees. 

Graduate degrees, however, at both master’s and 
doctoral levels rose. At master’s level, the rise was 
12% over 1959-60, for Ph.D’s, the rise was 18% 

The drop in engineering degrees at the bachelor 
level will continue, too, in the next several years. The 
class of ’62 enrollment in 1958 was 11.1% lower than 
freshmen in class of ’61. A further drop in freshman 
enrollment in 1959 seemed to mark a low level because 
in 1960 enrollment was about the same, and in 1961, 
the preliminary figures show, it was at a similar 
level. Graduate enrollment at both master’s and 
doctorate levels rose in 1961, however—4% for the 
former, 14% for the latter over the previous year. 
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MORE JOBS FOR ENGINEERS SEEN 


A University of Michigan placement official sees good 
omens ahead for engineers—at least those graduating 
from his school. John Young, engineering placement 
director at Ann Arbor, says “All indicators are going 
up—salaries, benefits, recruiting efforts and advertis- 
ing for engineers.” 

In last spring’s campus recruiting, the chemical 
industry made the greatest effort to hire engineers, 
Professor Young sees increased opportunity for chem- 
ical engineers because both enrollments and graduates 
in the field are declining. 

Starting pay increased about 3% for the 1960- 
61 academic year, about the same as the past several 
years. This compares to a 4% rise reported by Cor- 
nell University and a 5% rise at Illinois Institute of 
Technology. And the American Chemical Society, in 
its annual survey, found that the rise of 3% was 
average for inexperienced bachelor of science chem- 
ical engineers graduating with the class of ’61. 





NSPE SETS STRIKE GUIDELINES 


At its fall meeting in Roanoke, Va., the National 
Society of Professional Engineers struck back at 
labor union charges of “strikebreaking” in connection 
with a policy of the engineers’ organization. 

Here is the operative policy: 

“The engineer is ethically obligated to protect the 
public, therefore, he may properly assume the duties 
of nonprofessional workers involved in labor disputes 
in those cases where the assumption of such duties is 
for the protection of the health and safety of the pub- 
lic or the security of the nation.” 

Union criticism has been that the Taft-Hartley Act 
provides that the President must decide when a par- 
ticular activity threatens national health and safety. 
In practice, however, claims NSPE, the injunctive 
process of this law can take several days or weeks 
during which key workers are on strike. Says NSPE: 
“The policy fulfills a definite need for providing guid- 
ance to professional engineer employees who, through 
the exercise of their own evaluation of the situation, 
could then determine if their assumption of the duties 
of nonprofessional employees would be proper.” 

Opposition by unionists to engineers crossing picket 
lines has often led to more violence than current 
criticism of NSPE’s policy. In using their own discre- 
tion about crossing the strike lines, engineers might 
keep in mind the precedent-setting case reported in 
CHEMICAL ENGINEERING early this year (Chem. Eng., 
Jan. 23, p. 69). A jury awarded two professional 
employees $3,500 each from a union that barred the 
men from their jobs during a strike. 
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COPPUS BLUE RIBBON PRODUCTS 


NEW RUGGED DESIGN—BLUE RIBBON RELIABILITY! 
Here’s a new dimension in turbine performance! Coppus 
brings you a new rugged stability of design . . . a new 
measure of reliability in a complete range of power- 
packed turbines, from 1 HP to 250 HP — marked with 
the Blue Ribbon only after each is precision made .. . 
precision tested. Performance features like these assure 
you Blue Ribbon Reliability 

A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip . . . easily replaceable pack- 
ing and bearings . . . multiple steam nozzle control . . . 
urake rim for added safety . . . wide bucket ‘‘L”’ type 
wheel (optional) for minimum water rate. 


Coppus Horizontal Steam Turbine 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. All Coppus 
Products carry the same Blue Ribbon assurance of reli- 
able performance. For further facts on turbines, send 
for new Catalog 200. COopPUS ENGINEERING CORPORA- 
TION, 232 Park Avenue, Worcester, Mass. Sales Offices 
in Thomas’ Register. 
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Operation & Maintenance 









We may not be able to change 


our weather yet, but there’s 


a lot we can do to prevent a 
plant from becoming a frozen 
asset during a cold spell. 
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Design and Train 
For Cold Weather Operations 


J. E. TROYAN and D. D. THRELKELD, Olin Mathieson Chemical Corp. 


When operating men reminisce of plant startups, there 
is general agreement that the critical phase of initial 
operations is invariably reached: 
¢On the midnight shift. 
eQOn a weekend or holiday. 
¢ During the worst cold weather in ten years. 
We were stirred recently to examine what, if any- 
thing, is being done about this deplorable situation. 
Our survey disclosed that operations on the mid- 
night shift, weekends or holidays are usually not too 
objectionable to the plant production man, because at 
those times he is less likely to be bothered by the 
design engineer, “top supervision” and other well- 
meaning spectators. 
Everybody agrees, however, that cold weather is an 
entirely different matter. So the question follows: 
How can you prepare for, avoid or overcome the dif- 


ficulties associated with cold weather during the 
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startup, operation and maintenance of chemical plants? 

We have examined this question with a number of 
our operating associates, and have also drawn liberally 
from our personal experiences. 

Our recommendations can be broadly summed up as 
follows: First, design into the plant adequate tracing, 
insulation, drains, enclosures, and other appropriate 
devices for preventing freeze-ups. Second, train the 
operators to understand the properties of materials 
involved, and provide them with techniques and 
methods of operation that will prevent or correct cold 
weather difficulties. 

These difficulties are usually greatest and most fre- 
quent when a new plant or process is going on stream. 
Hence, by emphasizing the startup situation, we should 
be able to cover most of the problems likely to be 
encountered in an established plant. 

(Continued on page 166) 
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DURCO ADAPTERS 


ENABLE 
ONE BEARING HOUSING 


AND ONE SHAFT 








TO ACCOMMODATE 10 DURCOPUMPS 


WITH CAPACITIES TO 750 GPM & HEADS 10 345 FI 


DURCO INTERCHANGEABLE PARTS 
CUT PUMP INVENTORY COSTS 


Since bearings, bearing housings, shafts, impellers and 
supplementary parts on all Durcopumps are interchange- 
able over a wide range of sizes, it takes only a small in- 
ventory of spare parts and seals to maintain a complete 
range of pumps in your plant. 

Also, Series H Durcopump parts in 14 standard alloys 
are interchangeable. Even though your corrosive condi- 


THE DURIRON COMPANY, INC., Dayton, Ohio 


Serves the process industries 
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tions require several Durco alloys you can maintain pumps 
from a small general inventory. Only casings, impellers 
and cover plates may be required on special inventory. 
Durcopumps with interchangeable parts are also avail- 
able in sizes to 10” x 8” with capacities to 4250 GPM. 
Your local Durco Engineer can give you a full appraisal 
of your maintenance cost savings with Durcopumps. 


| DURCO 














OPERATION AND MAINTENANCE... 


PART |—DESIGN CONSIDERATIONS 


In recent years, increased building costs and larger 
plant sizes have made open or semi-enclosed construc- 
tion more and more necessary, even in northern cli- 
mates. This trend has created new problems for plant 
and equipment designers. Many of these problems have 
been solved through bitter experience, so that most 
engineering standards and design reference sources 
now incorporate at least minimum precautions against 
the elements. Let us first consider various types of 
process equipment and how they should be protected. 


Mechanical Equipment 


Mechanical equipment, such as pumps and pump 
drives, is nowadays designed to withstand. the most 
severe outdoor services—the old “pump-house’” is 
nearly obsolete, except for special applications. Out- 
door pump installations extend so far north that, in 
some locations, numbered flags on long poles are 
placed at each pump to provide identification in snow- 
drifts. Special lubricating oils and greases can be 
tailored to the climates in which they are to be used. 

With large mechanical equipment (such as compres- 
sors and their drives) which represents a sizable 
investment, complete or partial enclosure is recom- 
mended. Complete weather protection may be difficult 
and expensive to provide by any other means. Since 
the equipment may be too big to move indoors for 
maintenance, and since cost may prohibit providing 
spare equipment, an enclosure is usually the best way 
of providing for proper maintenance under the most 
adverse weather conditions, thereby ensuring maxi- 
mum on-stream time. 

If enclosed installation is not feasible, proper shield- 
ing, insulation and steam tracing is vital. Oversized 
lube-oil heaters should be supplied for cold-weather 
startup of turbines, large pumps, compressors, and 
equipment with gear boxes. Lube-oil coolers should 
be protected from freezing while in standby service. 

An example of cold-weather compressor problems 
came up during one of the writer’s recent startup 
experiences. The unit was a centrifugal recycle gas 
compressor driven by a 2,500-h.p. back-pressure tur- 
bine. The turbine and compressor were located in the 
open, and were served by a common API lube-oil sys- 
tem, equipped with a small heater. 

The equipment had been given a preliminary run-in 
during milder weather, and had performed satisfac- 
torily. But startup came on a blustery night when the 
mercury had dipped below zero. 

We initiated the oil circulation, supplying full flow 
of steam to the oil heater. The desired startup tem- 
perature for the oil was 100 F., but even when we dis- 
connected the water lines, (leaving a flow through the 
disconnected lines and draining the coolers to prevent 
freezing), the oil temperature still refused to rise 
above 50 F. Finally, the turbine had to be run un- 
loaded at low speeds, until the oil temperature rose to 
the desired startup level. 
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Aboveground Piping Systems Can Use: 

1. Bare pipe, with vents at high points, drains at 
low points, steam-out connections, and flanges for 
access where necessary. 

2. Insulated piping without steam tracing. This is 
satisfactory only when the lines will be continuously 
above the freezing temperature of the process mate- 
rial, or where they can be drained of freezing mate- 
rials when not in use, 

3. Insulated and steam-traced piping. Steam tracing 
may be external or internal, single or multiple, de- 
pending upon the application. Internal or cored trac- 
ing, although more efficient than external tracing, is 
not generally recommended unless undetected leakage 
into the process is of no consequence. Cements of 
high thermal conductivity are strongly recommended 
for affixing the tracing to the pipe. These cements 
are most efficient and practical. Uninsulated steam 
tracing is regarded as nearly useless, except as a 
stopgap measure. 

4. Steam jacketed (and insulated) valves and pip- 
ing. This represents the ultimate in freeze protection. 
Expense is the main drawback. 


Aboveground Storage Vessels Can Be: 

1. Bare, with appropriate venting and low-point 
drains, and steam-out connections where practical. 

2. Bare, with internal steam coils, or external 
tracing or jacketing (complete or partial). 

3. Insulated, with or without heating as noted 
above, depending upon the turnover of tank content 
and its freezing point. 


Belowground Piping Systems Can Use: 

1. Buried piping. While this is eminently suitable 
for cooling-water, the piping will be subjected to 
potential external and internal corrosion. Initial in- 
stallation costs are generally greater than for above- 
ground lines, while inspection and maintenance are 
certainly more difficult. 

2. Underground tunnels. These may sometimes be 
justified for multiple lines, as they permit inspection 
and maintenance while retaining the advantage of 
installation below the frost line. 





Piping Systems, Tanks and Vessels 


The summary on this page shows the various ways 
that piping and tanks can be protected. With above- 
ground systems, these should be considered in the order 
shown, so that the necessary degree of protection is 
obtained at lowest cost. 

Installing pipe below the frost line may be a practical 
way of minimizing heat loss and preventing freeze-ups 
if the material handled has a freezing point of 32 F. or 
less, and if the relatively high cost can be justified. 

As for tanks and similar vessels, installation below 
the frost line can seldom be justified on the basis of 
frost protection alone, but this factor would certainly 
come into play if belowground storage were being con- 


sidered for other reasons. 
(Continued on page 168) 
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Announcing A Series of Horizontal Opposed Compressors in the 300-2000 HP Range 


Designed for the great bulk of industrial air and gas applications, the WF series 
is the result of Joy’s experience with over two and one half million compressor 
horsepower in the field. Every component is designed for dependability and 
ease of maintenance. 

Installation and maintenance costs of the WF series are held to a minimum 
due to superior design. Since the motor rotor is mounted directly on the com- 
pressor shaft, alignment problems are minimized, installation is simplified, and 
less floor space is necessary. 

The WF-102 air compressor pictured above has a displacement of 1972 CFM, 
and is driven by a 300 HP motor when discharging at pressures up to 125 PSIG. 
Larger models of Joy horizontal opposed compressors are also available as well 
as vertical, V-vertical, and turbodynamic machines. For additional information 
on the WF series write for Bulletin 3369-11. 
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Heat Exchangers 


Heat exchangers are also governed by some of the 
rules for protecting piping. High points should be 
vented and low spots drained. Shells, tubes and con- 
nections must be able to be completely drained when 
such units are shut down or, if in standby service, 
when freezing temperatures prevail. 

Cooling needs may be drastically reduced or even 
eliminated during extremely cold weather. One ex- 
ample of this involved the compressor-jacket water 
coolers of a natural-gas compressor station. These ex- 
changers were of the air-cooled “fin-fan’” type. The 
fans were running at high speed one winter day when 
a drastic reduction in compressor load occurred. The 
result was that many of the fin-tubes froze and burst 
before the problem was recognized and corrected by 
turning off the fans. The compressor station had to 
be shut down for several days to repair the damage. 

A similar incident involving a cooling tower is 
worth recounting here, since cooling towers are not 
normally considered in need of special winter protec- 
tion. 

This particular tower had been in service about a 
week when the outside temperature dropped to5 F. A 
howling gale compounded the problems of starting up 
one of the process units served by the tower. Opera- 
tors were on the run from one problem to another, 
when one of them noticed that flow of water to a 
compressor water-jacket was restricted. Soon, it was 
realized that the inlet water was freezing in areas 
exposed to high wind velocities. A check of the water 
temperature showed that the cooling tower basin was 
at 32 F. and starting to deposit ice! The tower fan 
was shut off immediately and a steam hose was dropped 
into the basin to raise temperature level. 

As it developed, zero weather continued, and process 
heat load did not pick up; so a nominal live-steam load 
had to be held for several days to stay out of trouble. 
Many branch lines on the system also had to be allowed 
to bleed, or to bypass through idle condensers, so that 
no stagnant zones remained that could freeze. 


Instrumentation 


Instrumentation nearly always poses cold weather 
problems, and the failure of instrument air to a single 
instrument can sometimes shut down a multi-million- 
dollar processing plant. Hence, it is imperative that 
the plant supply of instrument air be clean and dry, 
particularly in cold weather. We recommend that in- 
strument-air dryers be sized conservatively to accom- 
modate peak demands while maintaining dew points 
of —25 F. to —75 F. (—50 F. is a reasonably safe level 
except in extremely northern locations). Free water 
should be removed ahead of these dryers by appro- 
priate drip-legs or knockout pots, and additional 
drained separators should be available to remove oil 
and water. Air filters at each pressure regulator are 
recommended to ensure a clean air supply. 

Transmitter lines can sometimes be protected by 
close-coupling them to a pipe or vessel, although this 
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often results in an inconvenient location for mainte. | 
nance. Instrument lines can also be protected by steam | 
tracing and insulation, but where the lines contain 
liquids, care must be taken to prevent false readings 
that could result if the steam brings the liquid to — 
the boil. 

Seal pots filled with ethylene glycol or other nonvol- + 
atile antifreeze solutions can be used for lines that © 
contain steam or wet vapors. Such seal pots, like an © 
automobile radiator, must be checked in the fall, and 
periodically during the winter, to make sure that the 
solution has not been diluted to the point where it 
no longer affords freeze protection. 

The instruments themselves may be vulnerable 
enough to warrant special housings to protect them — 
from the elements. Such protection can range from 
a small “bird-house” with an electric light to keep it 
warm, to a thermostatically controlled building that 
houses groups of expensive analytical instruments. 

Freeze-protection systems can themselves be in- 
strumented, and this may be justified in the storage 
of volatile liquids such as benzol, where overheating 
could result in considerable losses. Such instrumen- 
tation must, however, be carefully designed or the 
results can be surprising. 

For instance, one designer equipped a 200,000-gal. 
benzene tank with an automatically controlled steam 
coil to protect against freezing. The temperature 
index was set slightly above the freezing point of 
benzene (42 F.) to avoid vaporization losses. One 
night, the mercury did a nosedive, and the next day 
the tank coils were found to have frozen and burst 
despite the automatic system. What happened? 

Because of the large volume of the tank, the sur- 
rounding temperature had dropped much faster than 
the tank contents. Therefore, the outlet condensate 
line and trap froze before the temperature of the 
benzol had dropped sufficiently to allow the steam 
control valve to open. When the valve did open, the 
tank coils filled with condensate, while the benzol 
froze. Then, the tank coils froze and burst. This situa- 
tion was later remedied by providing a manual bypass 
around the steam valve, and a free-blow at the steam 
trap that could be cracked open whenever cold weather 
threatened. 


It’s Hard to Keep Water Out of System 


Of the many process materials that warrant special 
consideration by virtue of their freezing points, pour 
points or viscosities, water is certainly the most com- 
mon and one of the most troublesome. In fact, in one 
form or another, water probably accounts for 95% 
of the average process operator’s cold weather troubles. 

Water is an inexpensive and nearly indispensable 
construction and startup material for pressure test- 
ing, flushing lines and equipment, calibrating tanks 
and vessels, running in equipment, and so on. To 
prevent freezing or process contamination by water, 
hydrocarbon fluids such as kerosene can be substituted 
for some of these jobs. Of course, this is not always 
economically feasible, and may constitute a fire hazard 
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General Electric Company is one of the many big names in 
American industry which has adopted Taylor-Wharton Gas 
Transports as their means of transporting industrial gases. 


Low initial cost and extreme mobility! — an efficiency and 
economy that can be found in no other means of distributing 
industrial gases! 


Many other of the nation’s gas producing, oil refining, petro- 
chemical, food and electronic companies now employ flexible, 
mobile gas transports. 


Why don’t you? Write to: 


(HY HARRISBURG STEEL CO. 


Division of HARSCO CORPORATION 
HARRISBURG 26, PENNSYLVANIA 
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while construction is in progress. Furthermore, since 
any water already present (and there will usually be 
some) is denser than the testing fluid, this water 
will collect in low spots and must be kept drained. 

Where testing with water or hydrocarbons is im- 
practical, an alternative is to soap all joints (special 
nonfreezing detergent solutions are available for this 
purpose), or to use Freon and a Freon-leak-detector. 
The system is then pressurized with compressed air. 
However, in addition to the hazards of testing with 
air at high pressures, a potential contamination prob- 
lem exists. The compressed air will usually be satu- 
rated with oil and water vapors—these can condense 
and accumulate, unless low spots in the system are 
kept drained during and after the test. 

While gross quantities of water can be avoided by 
these techniques, complete exclusion of water is im- 
possible during construction because of rainstorms, 
atmospheric breathing of open piping and equipment, 
and other factors. Since casual water will almost in- 
variably be present, its presence should always be 
assumed. 

The problem can often be solved effectively by using 
water to which a suitable antifreeze has been added. 
This method has the advantage that small additional 
amounts of water can then be tolerated, as they will 
be rendered innocuous by mixing with the nonfreezing 
solution. 

For small jobs, commercial antifreezes can be con- 
veniently used. Methanol is often an excellent choice 
for this service. Other possibilities are ethylene glycol, 
calcium chloride or other inorganic salts, or aqueous 
solutions of the process materials to be used. 


Anticipate Trouble Spots by Checking Design 


Despite conscientious efforts of design engineers 
to provide drains at all low spots, their thinking 
is oriented more toward normal plant operation than 
to some of the bizarre situations that can occur dur- 
ing the shipment, storage, installation and startup 
of equipment. Steam lines, condensate lines, and 
steam traps are often presumed to be continuously 
“hot” by the designer. Steam traps are frequent cold 
weather casualties because of this presumption. 

During this pre-operating period, drain valves and 
plugs should be left open at all times until a system 
is ready to be activated. Where drainage is not specif- 
ically provided, external heating must be used, or 
flows must be established and maintained. 

Major piping and equipment are usually watched 
carefully and properly protected. For this reason, 
ice damage frequently occurs elsewhere—in such 
places as improperly sealed electrical conduit, sample 
connections, coolers, instruments and instrument leads, 
steam-tracing lines prior to complete activation, steam 
snuffing lines, safety valves (from external moisture), 
pump jackets and bearing housings, fire protection 
systems, safety showers, and dead-ended steam-, water- 
and air-lines. 

The check list that follows should be reviewed in 
preparing for low-temperature startup or operation: 
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Design Check List 


DRAINAGE 

v Can steam-, air- and water lines be drained at 
low spots? Are heat exchangers and vertical pumps 
sloped towards drains? 

v Are the tops of main lines vented by branch 
lines, tributaries or similar means? 

vY Are there enough drip-legs and traps? 

yY Do traps have bypasses and free-blows so that 
they an be examined readily? (Caution—don’t open 
bypasses so wide that trap freezes.) 

PROTECTION FOR DEAD-ENDED LINES 

v Are block valves located at header? 

vY Are standby tributaries steam-traced? 

vY Are aboveground water lines properly looped? 
STEAM TRACING 

yY Is the steam supply manifolded so that the 
steam is dry? Are you sure the lines don’t run too 
far? 

v Are valves, flanges and other exposed sections 
properly protected? (Joints should be left exposed, 
otherwise inspection and repair will be cumbersome.) 

yY Can all the low spots be drained? 

vY Are the traps manifolded? 

INSULATION 
vY Are you sure the thickness is adequate? 
Y Is the insulation sealed against moisture? 





PART II—TRAINING IN PROPERTIES OF MATERIALS 


A plant that has been designed to cope with the 
problems of cold weather is still vulnerable if operat- 
ing personnel are not properly trained. Information 
that served as a basis for the cold weather design 
may not be understood by the operating man, or may 
be unavailable to him. 

How do we communicate such background, so that 
full advantage is taken of the engineering? And, since 
the designer cannot anticipate all difficulties, how do 
you further teach personnel to prevent freezeups or 
correct them most expeditiously ? 

The answer is to provide instruction on some of the 
basic properties of matter and on particular techniques 
of operation. Materials specific to the process at hand, 
including water as mentioned previously, should be 
included in these studies. For example, an operator 
should: know that water expands 10% on freezing; 
be familiar with freezing points of common chemicals 
or solutions; be aware of temperature-solubility rela- 
tionships; understand the significance of latent vs. 
sensible heats; understand the basic principles of heat 
transfer and insulation. 

On the practical side, he should know procedures for 
thawing plugged lines, and be aware of the safety 
hazards that may be involved. 

Table I shows some typical chemicals that are 
liquids under moderate ambient conditions, but which 
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may freeze when weather gets cold. People get used 
to handling many of these products or their aqueous 
solutions at ordinary temperatures. Then, when a real 
cold snap occurs, there’s trouble. (Who can forget the 
frozen benzene-headers, plugged “dilute” caustic lines, 
or “ice”’-plugged ethylene-oxide-pump suction strain- 
ers in years past?) In retrospect, the operator will 
agree most of the time that the problem should have 
been anticipated and prevented. His training ap- 
parently wasn’t thorough enough! 





Freezing points of some typical chemicals—Table I 


Freezing Freezing 

Organics Point °F. Inorganics Point °F. 
Acetic acid (100%)..... O21 Bromine, ............606.06 18.9 
. © (397%) .3.5 47.1 Caustic soda.............. 52.5 
ADL Se eee 20.7 Hydrazine (100%)......... 34.5 
EMPAMINE o5..ossecseaxee 42.1 (N2H, « H;0) (64%) .... —40.0 
Cyclohexane.......... 43.1 Hydrogen peroxide (100%) . .28.9 
o-Dichlorobenzene...... 2.0 . (50%). —58.9 
Diethylene glycol....... 17.6 i - (27.5%) —7.6 
PIOKONG.... 6 .scacs.. S82 Mereury......cccc..ss.s —38.0 
Ethylene glycol (100%)...8.6 Nitric acid (100%)....... —42.9 
Antifreeze glycol*......8.1 (HNO; « 3H.0) (53.8%) . —1.8 
Ethylene oxide(100%) — 168.3 Nitrogen tetroxide......... 11.8 


« “« 


(95%)... .20.3 
(C:H,0 + 6H.0) (29%)52.0 


Phosphoric acid (85%)..... 69.8 
(H3PO, ¢ 144H:20) (91.5%) .84.7 





Glycerine (100%)....... 64.5 Sulfuric acid (100%)....... 50.9 

. USP (95%). . .45.0 . 03 5G) entrees —29.0 
Moncethanolamine..... 50.9 a! PTI E Go) = ass eas 12.5 
Morpholine............ 26.4 Sulfur trioxide............. 62.2 
Nitrobenzene........... 42.6 





* Typical 95/5 mono-di glycol mix 





Water-content effect on freezing points—Table II 


Caustie Soda Sulfurie Acid Hydrogen Peroxide 


% NaOH F.P.,°F % HSO, F.P.,°F % HO. F.P.,°F 
10 12.5 25 —11 27.5 —7.6 
19 —19 40 —91 35 —25.6 
25 10 56 —10 50 —58.9 
40 61 68 —59 90 12.2 
46 42.5 77 12.5 100 28.9 
50 §2.5 83.5 46 
93.2  —29 
Glycerine Ethylene Glycol Ethylene Oxide 
% C3Hs % CoH 
(OH), F-.P.,°F (OH), FP.,°F %C.HO F.P.,°F 
10 29 10 25.6 5 29.5 
25 19 20 17 10 44.5 
67-52 40 =T 25 53.5 
90 28.5 90 —21 90 33.5 
100 64.5 95 —6 95 20.3 
100 8.6 100 —168.3 
Calcium Chioride Methanol Magnesium Chloride 
% CaCl, F.P.,°F %CH,OH F.P.,°F %MgCh F.P.,°F 
5 24.4 10 19.8 10 17.4 
10 22.3 15 13.1 15 4 
15 13.5 20 2.8 20 —17 
20 —0.4 25 —6.2 25 —12 
25 —21.0 30 —18.4 30 2 
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Unexpected dilution or concentration of process 
streams can show up in strange ways during cold 
weather. An antifreeze solution may start turning to 
slosh before you realize that too much water got into 
the brine. 

The freezing points of some aqueous chemical solu- 
tions are shown in Table II. Most of the common salts, 
such as sodium chloride, calcium chloride and sodium 
sulfate, have freezing points between —10 and —20 F, 
when they are at a 20-25% concentration in water. 
Accidental dilution into the 10-15% range or below 
could lead to trouble if outside temperatures drop 
down to 10-20 F. 

The phase relationships in the sulfuric acid and 
water system are well known. Freezing troubles can 
be predicted in cold weather if 983% acid is diluted 
by as little as 5-10%. 

In another case encountered by the authors, a proc- 
ess unit was designed to discharge a 15% ethylene 
glycol solution. During startup, the effluent was ex- 
pected to change from water to the desired glycol con- 
centration over a period of several days. February 
weather indicated certain freezeup. The obvious solu- 
tion was to charge about ten drums of glycol available 
from an adjacent plant, and start with the proper anti- 
freeze composition in lines, pumps and reboilers. 

Cold weather startup troubles may arise when 
process materials form hydrates with water. 

A typical example of this took place when we started 
up an ethylene oxide fractionator one winter. This 
fractionator was designed for feed containing less 
than 38% by weight of water in ethylene oxide; the 
feed would have a freezing point below —50 F. How- 
ever, when more than 10% of water is present, the 
oxide freezes above +32 F. Since initial solutions fed 
to this tower were quite dilute, the feedline froze up 
completely, and the entire plant had to be shutdown 
until the feedline could be thawed. 

Solubilities of chemicals will usually drop as sol- 
vent temperature is lowered. The operating man who 
understands this should also remember that the slope 
of the solubility curve is much greater for certain 
materials than others. Salts like sodium chloride and 
ammonium sulfate have smaller changes in solubility 
with temperature than do silver nitrate or sodium 
carbonate, for instance. 

Of course, viscosity and density are also affected by 
temperature. A cold spell, for instance, can increase 
viscosity to a point where resistance to the flow of 
both fluids and heat becomes a major problem, while 
higher densities, particularly in gases, increase the 
horsepower required for compression. 


PART I—TRAINING IN COLD WEATHER TECHNIQUES 


Besides providing information on properties that 
can be influenced by cold weather, it is essential that 
training include something on operating techniques, 
habits and attitudes. Some typical points are covered 
on the next pages. Common-sense attitudes should 
prevail throughout. (Continued on page 174) 
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Weather Forecasts 


Supervisors should avail themselves of weather 
forecasts, so that dropping temperatures, cold rain, 
sleet or snow can be better prepared for. Weather re- 
ports and predictions obtained from the U.S. Weather 
Bureau are issued daily at our plant to all key per- 
sonnel. If freezing is expected, the word soon gets 
around to check steam traps, see that tracing is acti- 
vated, and keep water bleeds or bypasses properly 
open. Prediction of snow will even warn operating 
personnel to get plows and car chains ready. 


Keep the Process Moving 


Once on line, keep the plant moving when cold pre- 
vails. It is usually better to tolerate a minor leak, 
poorer yield or lower-than-desired rate than to shut 
down to make the modification. Once the unit or piece 
of equipment is down, more serious troubles can and 
often do occur. The five-minute job lasts an hour; 
process solutions start to congeal; condensate lines 
freeze; steam hoses come into play; operators’ hands 
and feet get wet and cold; strained relations develop; 
a grievance is conceived—will the next step be arbitra- 
tion? This may be overdoing it, but the emphasis 
seems warranted. 

This is not to say that flow alone, through a sys- 
tem or pipe, is always sufficient protection against 
freezing. Consider, for example, a 2-gal./min. bleed- 
stream of water flowing through a bare }?-in. pipe 
at an entering temperature of 100 F. We would nor- 
mally consider this to be a “safe” situation for a rea- 
sonably short run, even when the outside thermometer 
reads 0 F. However, in the teeth of a roaring 40-mph. 
gale at this temperature, the convection heat transfer 
coefficient increases significantly. The temperature of 
flowing water will drop at the rate of nearly 50 F. per 
100 ft. of pipe. If flow is interrupted, the line will 
freeze in a matter of a few minutes. Temporary wind 
breaks in the form of tarpaulins may sometimes be 
adequate for a case like this. But, if more protection 
is required, either steam hoses, heat lamps, smudge 
pots or “salamanders” are called for. 


Encourage Personal Interest 


Operators should be led into taking a proprietary 
interest in the equipment or units assigned to them. 
Supervision should point out places where freezing 
is most apt to occur. Preventative steps, such as 
proper bleeding of steam traps, draining of low points 
where water may trap out of process streams, observ- 
ance of water temperatures on condensers and coolers, 
should be explained. With suitable guidance, operators 
will soon accept this responsibility, and take pride in 
keeping their areas free of trouble. 


Winterizing Programs 


Prior to startup, and subsequently every year pre- 
ceeding the winter season, a “winterizing” program 
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should be initiated. Typical of the jobs involved in 
such a program are: 

e Applying insulation and steam tracing where 
opinion or experience indicate it to be necessary. 

e Installing drains at low spots, and checking the 
piping on steam traps and condensate systems. 

eFilling seal pots on instrument transmitter- 
leads with antifreeze solution. 

e Installing centralized tanks with pumps, to fa- 
cilitate return of condensate to the steam plant. 

When the design is based on continuous capacity 
operation, extra winterizing is usually needed to pro- 
vide for shutdown, startup and maintenance. 

In passing, we would like to mention, seriously, 
that freezing of fire hydrants or stand pipes in some 
remote plants is prevented by depositing a heap of 
fresh horse manure around the pipe. Heat generated 
by slow oxidation does the job. 


Ice Hazards 


If an area has low spots in which water can ac- 
cumulate, freezing will create a slipping hazard. 
Proper drainage or filling in of such spots is desirable 
before ice forms. This is a job that should be sched- 
uled in operating plants about the time that “‘winteriz- 
ing” is being done. If it is impractical to eliminate 
the ice, an application of sand, cinders, sawdust or 
rock salt can alleviate the condition. 

Freezing of water from drains or drips, melted 
snow, cooling-tower spray and so on, can result in 
icicle formation on roofs or around equipment and 
structures. Overhanging masses of ice should be re- 
moved to prevent injury to personnel or equipment 
when thawing causes an unexpected “drop.” 


Draining Unneeded Equipment 


If a cold snap is expected, units not in service 
should be checked for removal of water from con- 
densers, seal legs, dead-end lines and decanters. Con- 
densate should be removed from traps and reboilers. 
Blowing out with air often facilitates removal. 

Certain organics may contain dissolved or entrained 
water. On standing, particularly with marked tem- 
perature reduction, the water may separate out. Low 
spots should be checked for this, so the water can be 
removed before it freezes. 


Thawing Techniques 


Quick action is important once a line freezes up—it 
is obviously easier to open a section than a total run. 
Once the trouble spot is pinpointed, steam can be 
applied externally by hose, or internally through taps. 
When feeding steam into a blocked line, make sure 
the condensate can escape freely so that hot steam is 
continuously working on the frozen plug. Apply steam 
at several points if possible, starting at low drain 
points and moving upward, and allow the melted ice 
to flow away. 

When convenient, lengths of line can be thawed by 
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Crane steel globe and angle valves... 
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liquid service at temperatures up to 300F. 


A. Tough Teflon*. . . highly resistant to 
abrasion, impervious to chlorine, will not 
contaminate chlorine. 


B. Crane’s new Teflon disc seats easily 
and tightly; Teflon-to-metal seat bearing 
assures positive closure, disc absorbs 
small particles of foreign matter on seat- 
ing surface. 


C. New disc design gives wide contact, 
quick-seal Teflon primary seating. 

D. Secondary metal-to-metal seating 
eliminates overloading of Teflon disc. 

E. New disc-stem connection assures 
accurate disc guiding and square setting. 


F. Two-piece ball-type gland and flange 
exerts even pressure on new Teflon 
packing. 

G. Swing type, hinged bolts for quick 
stuffing box service. 


H. Valves available in: 

Globe, Screwed (No. 1644-TF) 4%” to 2”; 
Globe, Flanged (No. 1654-TF) 42” to 6”; 
Angle, Screwed (No. 1645-TF) Y2” to 2”. 


For complete details contact your Crane 
Distributor. Or write to Crane Co., Dept. D, 
Industrial Products Group, 4100 South 
Kedzie Ave., Chicago 32, III. 
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attaching leads from an electric welder, and thereby 
heating by resistance. Blowtorches or other direct- 
fire heating has been used, but choice of this method 
must be determined by supervision for the specific 
ease at hand. In some hazardous areas, open flames 
cannot be allowed. 

I have been told stories about bonfires (perish the 
thought) under tank cars of asphalt, caustic soda, 
and phenol. The cars froze up because they were coil- 
less, or because the weather turned cold before a 
quick transfer could be effected. Direct fire success- 
fully melted the contents, but the effect on the wooden 
car platforms was less laudable—they had to be 
replaced. 

Covering a piece of equipment with a tarpaulin to 
create a “hotroom” that can be filled with steam has 
been successfully utilized when other methods of pre- 
venting freezeup failed. In a recent plant startup, 
water lines and instrument leads on a steam turbine 
aftercondenser froze during extreme cold. Rough 
framing and canvas shielded the unit sufficiently to 
permit completion of startup. 


Personnel Protection 


What do you tell a man to wear if he is to work in 
the cold? Experience dictates warm underwear and 
socks, head-covering that protects the ears, suitable 
gloves, and coveralls with sufficient layers under them 
to give adequate insulation with necessary mobility. 
Several layers of light clothing are preferable to heavy 
or bulky garments that tend to restrict movement. 
In cold, driving rain, foul-weather gear is essential to 
prevent quenching of operator efficiency. 

If hard hats are prescribed, a liner inside the hat 
is a must for the outdoor operator. Rubberized cloth 
gloves are desirable if wet operations are involved. 
(Leather or lined fabrics aren’t warm once they get 
wet.) Weatherproof shoes, overshoes or rubbers 
are usually adequate for footcovering. If rubber boots 
or shoes have to be specified for a particular work 
area, heavy wool socks will be more comfortable since 
perspiring is to be expected. To avoid working in wet 
clothing, men should have extra socks and coveralls 
available. 

Foggy goggles are a chronic cold weather problem 





and may always be to some extent, although develop. 
ment of lens coatings that minimize fogging has im- 
proved the situation in recent years. We have found 
that a film of liquid soap, which is usually available for 
leak testing, also proves to be satisfactory in prevent- 
ing fog even on full-face gas masks. 

This about completes what we wanted to say on the 
personnel-training phase of cold weather operations. 
If the operators understand the properties of materials 
involved in the process, and are familiar with special 
cold weather techniques, and if furthermore you have 
provided for adequate tracing, insulation, drains, en- 
closures, and methods of operation, then your plant 
should be able to take winter in stride. 
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Over 400 companies will occupy a record-breaking ex- 
hibit area at the Plant Engineering and Maintenance 
Show at Convention Hall, Philadelphia, Jan. 22-25, 1962. 

Although many of the 43 conference sessions taking 
place along with the show will treat subjects such as 
preventive maintenance, and repairs and inspections, 
emphasis will be on management techniques. 

The talks on critical-path planning and scheduling, 
maintenance work-simplification, motivation of super- 


Plant Engineering Conference Will Feature Management Techniques 


visors, and data processing of maintenance records, 
promise to be of particular interest to engineers in the 
CPI. There will also be separate problem sessions on 
plant engineering and maintenance in the chemical 
industry, in cement plants, petroleum refineries, food 
plants, plastic plants and paper mills. 

Information about the show, conference and hotels 
can be obtained from Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 
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Preassembled Hairpins that go on Stream in Minutes 


Now Brown’s heat exchanger specialists furnish double pipe sections 
completely assembled, manifolded, and tested. Pipe up your process to 
a Brown section and you’re ready to go! 
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Corrosion Forum 


Coatings Protect Refractory Metals 


Refractory metals retain their strength at high temperatures but are susceptible to 
oxidation. Such oxidation can be prevented, for a time at least, by refractory coatings. 


In general, the term “refractory 
metals” includes those that have 
melting points at least as high as 
that of chromium (3,405 F.). 

The table, below, lists the twelve 
metals that fall into this category, 
starting with the highest-melting 
(tungsten) and descending to chro- 
mium. 

Up to 1,800 F., nickel-cobalt base 
superalloys can be used, but above 
1,800 F., the refractory group must 
take over. At present, there seems 
little chance of extending the use 
of the superalloys to a higher tem- 
perature range. 

In current technology, and that 
anticipated in the near future, 
tungsten, tantalum, molybdenum 
and columbium are the most impor- 
tant of the refractory group. But, 
most uses of refractory metals in- 


volve an oxidizing atmosphere, and 
in this environment these four met- 
als are not satisfactory. 

Rhodium, chromium and hafnium 
are relatively oxidation-resistant, so 
they have been considered as pro- 
tective coatings for the other met- 
als. Unfortunately, they are seldom 
usable. 

“Design engineers’ generally 
would gladly trade all twelve of the 
refractory metals for one with the 
strength of tungsten, ductility of 
tantalum, oxidation resistance of 
rhodium and the abundance of 
chromium,” states Battelle Insti- 
tute’s C. A. Krier. 

Alloys have been made in an at- 
tempt to approximate this ideal ma- 
terial. Improved oxidation resist- 
ance has been attained, particularly 
in the case of columbium and tan- 
talum, but the alloys do not have 


this problem is in the field of oxida- 
tion-resistant coatings. 

' the 
metals that we normally think of 
as being oxidation-resistant have a 
thin oxide coating that furnishes 
the resistance to further oxidation. 
The metal itself is not resistant to 
oxidation—but the oxide film is. No 
pure metal or pure alloy is stable 
even in room-temperature air, and 
stability decreases as temperature 
rises. 

The big problem with the prin- 
cipal refractory metals is that they 
don’t form protective oxide films. 
Consequently, some form of protec- 
tive coating must necessarily be 
applied. 

Early work in this field was 
started by electrical equipment 
companies concerned with the oxi- 
dation of tungsten and _ molyb- 
denum. Systems that were studied 








This article is based on ‘‘Oxidation- R ‘ 
Resistant Coatings for Refractory Metals,” satisfactory mechanical and metal- 
by C. A. Krier of the Battelle Memorial 


Institute, Columbus, Ohio. The article ap- lurgical properties. Consequently, 


included noble metals, nickel, chro- 








peed e Tost Uttele Technical Review the present trend in research on mium, stainless alloys, aluminized 
Properties of refractory metals 

Melting Boiling Coefficient 

Point Point Crystal Density Therma! Heat of 
Metals °F. °F. Structure! G./ec. Conductivity? Capacity’ Expansion‘ 
SEIMEI ae 8 a he Sissies eee 6,170 12,000 BCC 19.3 0.48 0.032 4.5 
UC) eee gree eee 5,755 10,100 HCP 21.0 0.17 0.033 6.7 
SRM eee a eo Sh hie Aen 5,430 9,900 HCP J |, ee 0.031 6.6 
MRSMPRANNRRYD Fos, a,c, Ss cws oe eis Sears 5,425 11,000 BCC 16.6 0.13 0.033 6.6 
Molybdenum. . 4,730 8,600 BCC 10.2 0.35 0.061 5.4 
Iridium. .... 4,428 9,500 FCC 22.4 0.35 0.032 6.5 
Columbium............. 4,380 5,900 BCC 8.56 0.125 0.065 7.1 
Ruthenium.......... 4,080 8,800 HCP | ty See 0.058 9.6 
Hafnium...... flasieas eis hayes sa 9,700 HCP® 13.36 0.053 0.035 6.0 
PID aed ore ue 3,560 8,100 FCC 12.4 0.36 0.059 8.5 
VORDEIUM . .. oo. sss ssceessssce SRO 6,060 BCC 6.11 0.074 0.199 9.7 
Chromium................ .... 93,405 4,476 BCC 7.20 0.16 0.107 6.2 





1BCC designates body-centered cubic; HCP designates hexagonal close-packed; FCC designates face-centered cubic. 
at 20C. 4x 10°>*/°C., near 20 C. SHCP lattice transforms to BCC at 2,390 F 


Cal. (see.) (sq. em.) (°C. /en.) 8Cal. /(g.) (°C.): 
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Stress-Corrosion 
Cracking 
a Problem? 


... lest HAYNES Alloys 


Highty stressed, in boiling 42 per cent magnesium 
chloride, for 800 hours! That’s what a sample of 
HASTELLOY alloy F underwent in a test . . . without 
cracking! Similar success followed a long immersion of 
stressed alloy F in 50 per cent lithium chloride at 
325 deg. F. 

These and countless other equally tough tests point 
up the remarkable resistance of HASTELLOY alloy F to 
stress-corrosion cracking in chloride solutions. If stress- 
corrosion cracking is your problem, let HASTELLOY 
alloy F solve it. 

HASTELLOY alloy F is one of nine HAYNEs corrosion- 
resistant alloys developed over a 30-year span of in- 
tensive concentration on corrosion problems and metals 
that best resist them. Now you can capitalize on these 
years of experience. 

Send for test samples — Let us help you. Just write 
us a letter telling as much as possible about the cor- 
rosive conditions involved. If you would like more 
information about the properties and corrosion re- 
sistance of HASTELLOY alloy F, ask for a copy of our 
12-page booklet. Address inquiries to Haynes Stellite 
Company, 270 Park Avenue, New York 17, N. Y. 


LILY LOLS 


AaLLows 
HAYNES STELLITE COMPANY 





Division of 
Union Carbide Corporatior. 
Kokomo, Indiana 





“Haynes,” ‘“‘Hastelloy,’’ and “‘Union Carbide” 
-* are registered trade marks of Union Carbide Corporation. 
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CORROSION FORUM .. . 


and chromized coatings, silicides, 
alumina, magnesia and beryllia. 

These same systems are still 
being studied, not because the orig- 
inal problems weren’t solved, but 
because new applications require 
more severe environments. 

Although work on coating tung- 
sten and molybdenum dates back to 
1900, tantalum and = columbium 
didn’t receive attention until a few 
vears ago. Only recently have these 
metals become available and impor- 
tant as structural materials. 

An intense research effort has 
produced good structural alloys of 
tungsten, tantalum, molybdenum 
and columbium. Since these alloys 
will not assume an important place 
in our technology until they can be 
protected from oxidation, there is 
a great deal of activity in this area. 
> Dual Coating Problems — There 
are two phases in the solution of 
any coating problem; finding a pro- 
tective material and learning how to 
apply it to the refractory substrate. 
The coating material must be se- 
lected on the basis of having the 
proper chemical, physical and metal- 
lurgical properties. These proper- 


ties include oxidation resistance, 
thermal-expansion characteristics, 
elastic modulus, thermal conductiv- 
ity, tensile or fracture strength, 
stability toward chemical reaction 
and interdiffusion with the sub- 
strate, thermal shock resistance, 
and gaseous transport character- 
istics. 
> Coating Application — Concom- 
itant with the selection of the coat- 
ing, consideration must be given to 
methods of application. Several are 
available, including: plating from 
solution (fused salt electrodeposi- 
tion, aqueous electrodeposition and 
aqueous electrophoretic deposition) , 
chemical reaction deposition (vapor 
plating and pack cementation), hot 
spraying (using flame or plasma), 
and mechanical deposition (vacuum 
metallizing, cladding, hot and cold 
dipping, paint and sinter). 
> Testing — To evaluate a coated 
system, it is important to specify 
the exact material to be protected, 
environmental conditions, and 
geometry of the final hardware. 

If testing conditions are made too 
vigorous, promising materials may 
be discarded. If they are not made 


Coatings and their applications 


Substrate Promising Systems 


Interesting Systems 





(2,000 to 2,500 F., 50 to 100 hr.) 


Mo Sprayed Al.O; over Cr plate. 


(2,500 to 3,000 F., to several hours) 


Mo Silicide -+- additives, pack cementa- 


tion. 
Sprayed Al,O; over Cr plate. 


Cb Aluminide -+ additives, hot dip with 


diffusion treatment, etc. 


Pt electroplated. 


Al-Si, sprayed. 


Cr-Ti + Si, Al additives, vapor diffu- 


sion. 


Silicide + additives, pack cementa- 





tion. 
Mee 8 hw Le ae ek Aluminide + additives, hot dip with 
diffusion treatment, etc. 
Silicide -+- additives, pack cementa- 
tion. 
Beryllide, vapor diffusion. 
| ee Silicide, pack cementation. 
(Over 3,000 F., to several hours) 
| a ans eter i oe Si ie renee ne 
Sut ee) |) Sather cee wee ce) en ee eee 
we | UN we he eee 1 oe ee ieee 
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severe enough, materials are car- 
ried through costly developmental 
work, only to fail in the final ap- 
plication. 

Each possible application dictates 
its own set of environmental condi- 
tions, but generally a system must 
be evaluated with respect to one or 
more of the following: tension, com- 
pression, impact, fatigue, creep, 
bending, vibration, shear, elonga- 
tion, thermal shock, erosion, hyper- 
sonic air flow, notch sensitivity, and 
defect tolerance. 
> Problems—Among the problems 
that plague researchers are: 

¢ Thermal expansion mismatch. 

e Pinholes. 

¢ Difficulties in 
and recess protection. 

e Poor bonding. 

e Excessive diffusion. 

e Brittleness. 

e Lack of defect tolerance. 
> Current Status — The table on 
this page gives a summary of pres- 
ently available protective coatings 
for the four principal refractory 
meals. These coatings are given for 
three temperature-and-time groups. 
In addition, Dr. Krier has broken 
them down into two categories, 
“promising” and “interesting.” 

A promising system is one that is 
based on evaluations obtained from 
more than one source. Only one 
source each furnished evaluations 
for the interesting systems. 
> Materials of Interest—Dr. Krier 
lists the following coatings as be- 
ing used or investigated. Metallic: 
stainless steels; brazing alloys; 
nichrome; gold; platinum metals; 
chromium plus Ti, Si and Al addi- 
tives. Intermetallic: aluminides plus 
Ti, Si, Cr, Sn and Y additives; 
beryllides; silicides plus Cr, B, Al, 
Ti and Ni additives; CbZn,. Cer- 
amic: AIO, plus glass, glass frits 
and enamels; zircon. Cermet: Ni- 
SiO.; Cr-ZrO.; Ni-ZrO.; W-ZrO.. 

Essentially, protective coatings 
for refractory metals are in the 
research and development stage. 
Many problems are presently un- 
solved and new ones will undoubt- 
edly develop as work progresses. 
But the research is moving the 
refractory metals to a position as 
construction materials in the realm 
of higher and higher temperatures. 
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WHAT’ 
MISSING? 


Packing, mechanical seals and submerged bear- 
ings are missing in Galigher Vertical Sump Pumps. 
THEY ARE NOT REQUIRED. Galigher’s exclusive 
design has eliminated these troublesome parts. 
Air-lock problems are also missing — Galigher 
Vertical Sump Pumps positively will not airlock 
due to their double-suction design! These exclu- 
sive features including the thrustless impeller de- 
sign mean lower maintenance costs and less down 
time — for either intermittent or continuous opera- 
tion. Find out for yourself! Place a Galigher 
Vertical Sump Pump on trial in your plant! Choose 
from the following wide range of sizes: 















































Size mr” fom | am | 4” 6” | 12" 
Gallons 50 75 250 600 1500 5000 

Heads 18° | 35° | 80° | 100° | 100° | 80° 
Particle size yY,"" u%,"* Yu" YY," yy" ¥,"" 
po pn so | 170 | 600 | 1900 | 2100 | 4000 
couplings Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 





Materials of construction for corrosive and/or 
abrasive service include linings and coverings of 
Natural Rubber, Neoprene, Hypalon, Buna, Buty! 
or PVC. Stainless steel, hard iron and other alloy 
pumps are also available in direct or V-belt 
driven models. 


YOU SUMP IT... WE PUMP IT 


GALIGHER 


CONSULTATION + ORE TESTING + PLANT DESIGN 





GALIGHER PRODUCTS: AGITAIR Flotation® Machine, VACSEAL Pump, 
Geary-Jennings Sampler, Acid-proof Sump Pump, Galigher DELTA 
Valves, Galigher Squeeze Valves, Rubber Lined and Covered Products, 
Plastic Fabrication. 
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COMPANIONS FOR MATERIAL FLOW CONTROL 


ae, 





GALIGHER DELTA" VALVE GALIGHER SQUEEZE VALVE 


Both feature straight-through flow replaceable diaphragms. 
Valve bodies available in cast iron, aluminum and ductile iron. 


Leadon in Epoisnon ond, Sree 
The GALIGHER Co. «+; 


Metallurgical 


Division At HOME OFFICE: 
‘ Engineering 545-585 W. 8th South, P. O. Box 209, Salt Loke City 10, Utah 
Service EASTERN OFFICE: 


921 Bergen Ave. (Room 922 } Jersey City 6, New Jersey 
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TANTALUM PLUS TUNGSTEN FOR HIGH-TEMPERATURE USES 


Now produced in commercial quantities, an alloy of tantalum and tungsten combines 
high-temperature strength, good forging qualities and high ductility. 


An alloy of tantalum and tung- 
sten has achieved fairly wide use, 
because of its high-temperature 
strength, combined with good duc- 
tility at room temperatures. 

Tantalum 10% tungsten alloy is 
the first tantalum-base alloy to 
reach relatively large-scale produc- 
tion. Based on its promise in high- 
temperature applications, several 
ternary alloys are under develop- 
ment. 

Part of the reason for the avail- 
ability of this alloy in forgings, 
plate and sheet is its ability to be 
forged directly from ingots. 

The alloy is no more resistant to 
oxidation than is pure tantalum. 
Some work has already been done 
on development of coatings. Still, 
lack of these continues to hamper 
the use of tantalum in high-tem- 
perature oxidizing environments. 





This article is based on a paper by M. L. 
Torti, National Research Corp., delivered 
at the AIME technical conference on high- 
temperature materials, Cleveland, April 
1961. 





> High Temperature Properties— 
As shown in the graph below, the 
alloy retains its strength at elevated 
temperatures much better than 
does pure tantalum. At 4,000 F., 
tantalum 10% tungsten alloy has 
four times the strength of pure 
tantalum. 

> Effect of Carbon — Arc-melted 
molybdenum is known to forge bet- 
ter if it contains a surplus of car- 
bon, to obtain the lowest oxygen 
content. The photograph below 
shows the result of a test to deter- 
mine if the same holds true for tan- 
talum 10% tungsten. Although the 
excess of carbon did reduce the oxy- 
gen content, it also reduced forge- 
ability and caused excessive edge- 
cracking. 

Normally, the oxygen content is 
held below 100 ppm. and the total 
carbon, oxygen and nitrogen to less 
than 150 ppm. 
> Preparation—This alloy may be 
made by either electron-beam- or 
arc-melting, or both. 


After a 10-min., d.c. sinter at 
1,500 C., the electrode is arc-melted 
at a slow melting rate using a re- 
tractable-base mold. Substantial 
purification is achieved during this 
process. The coarse ingot is re- 
melted at a fast melt-rate to obtain 
a fine-grained one. 

Or, the material may be first 
melted in an electron-beam furnace, 
vielding a coarse-grained but puri- 
fied ingot suitable for arc-remelt- 
ing. 
> Fabrication—Ingots are directly 
hot-forged to sheet, bar or rod. In- 
gots having a protective coating are 
heated to 2,100 F. in an inert at- 
mosphere. (Unprotected ingots 
may be heated in air, but with a 
reduction in yield owing to surface 
oxidation. ) 
> Uses—Although employed pri- 
marily, thus far, for missiles, this 
alloy is also useful for high-tem- 
perature vacuum furnace  ele- 
ments, shields and work-support- 
ing fixtures. 


Comparison of metal strengths 





25,000 





— Pure tantalum 
— Tantalum 10% tungsten 
7 —— Pure tungsten 











3,000 


Forging test (at 2,000 F.). Ingots contain (top to bottom) 
120, 60 and 15 ppm. C; 10, 24 and 35 ppm. oxygen. 
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Progress Continues at Kellogg on 
Monsanto’s New Phenol-from-Cumene Plant 


The largest phenol-from-cumene plant in the United 
States is now in the mechanical engineering stage at 
Kellogg’s New York Offices. Designed to produce 75 
million pounds per year of high purity phenol, plus 
large quantities of acetone, the plant will be built at 
Chocolate Bayou, Texas, for Monsanto Chemical 
Company. 

Full responsibility for engineering, procurement, 
and construction has been assigned to The M. W. 
Kellogg Company. A major portion of the process 
design is based on information licensed from Her- 
cules Powder Company. 

Feeds to the cumene section will be benzene and 
propylene; both will be produced by Monsanto at 
Chocolate Bayou. Feeds to the phenol section will be 
cumene and air. The entire project, part of the huge 
multi-million-dollar chemical complex Monsanto is 
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building at Chocolate Bayou, is scheduled for com- 
pletion in the summer of 1962. 

Kellogg-Monsanto teamwork at Chocolate Bayou 
is another example of Kellogg’s active participation 
in helping chemical, petrochemical and refining com- 
panies achieve their broad investment goals. To ob- 
tain information on how the Kellogg organization 
can translate your new-plant investment into the 
finished plant, you are cordially invited to contact 
The M. W. Kellogg Company. 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 


The Canadian Kellogg Company, Ltd., Toronto 
Kellogg International Corporation, London 
Societe Kellogg, Paris 

Kellogg Pan American Corp., Buenos Aires 
Compania Kellogg de Venezuela, Caracas 
Companhia Kellogg Brasileira, Rio de Janciro 





9% Nickel Steel 
reduces cost of handling 
low-temperature liquids 


Today, more than 400 pressure vessels made of 9% 
nickel steel are providing economical service at tem- 
peratures down to —320°F, the boiling point of liquid 
nitrogen. The pressure vessels shown here are designed 
for liquid oxygen storage at —297°F. Low carbon, 9% 
nickel alloy steel was developed to provide a ductile, 
moderately priced steel for storing such cryogenic liq- 
uids as ethylene, methane, oxygen and nitrogen in the 
temperature range from —150°F to —320°F. 

USS 9% Nickel Steel maintains good strength, tough- 
ness, and excellent ductility at sub-zero temperatures 
down to —320°F. At room temperature it has a minimum 
yield strength of 65,000 psi and high charpy impact 
values, while at —320°F, double-normalized and tem- 
pered 9% nickel steel shows a 36% increase in yield 
strength, and charpy keyhole impact values range from 
20 to 40 ft/lbs. Since tensile properties and impact values 
are even better for quenched and tempered 9% nickel 
steel, recognition by various code groups of the suit- 
ability of such heat treatment is now being considered. 

10% lower costs. Accumulated data on cryogenic 
vessels of 9% nickel steel suggest that minimum savings 
of 10% of the final erected costs can be expected from 
reductions in material welding and fabricating costs 
alone, in comparison with non-ferrous metals. Econ- 
omies due to higher strength are also possible. An allow- 
able ASME working stress of up to 23,750 psi permits 
reduction in vessel weight with lower unit costs. 

Acceptance of 9% nickel steel in the quenched and 
tempered as-welded condition by code and regulatory 
bodies would make this steel even more attractive to 
designers and fabricators since the vessel would cost less 
to produce without stress-relieving and would be less 
expensive to the user. 

Results of ‘‘Operation Cryogenics.’’ Impact tests 
conducted late in 1960 on three full-size rectangular 
vessels refrigerated to —320°F, showed that 9% nickel 
steel vessels in the as-welded condition (not stress-re- 
lieved) could withstand impacts far beyond any likely 
to occur in service. Burst tests on six cylindrical vessels, 
also at —320°F, showed that burst pressure for the three 
as-welded vessels (not stress-relieved) averaged higher 
than that of the three stress-relieved vessels. Burst pres- 
sure for all six vessels was at least four times the design 
pressure. These tests proved that 9% nickel steel has 
the high strength, low temperature toughness, and 
weldability needed for cryogenic pressure vessels. 

For the complete story of USS 9% Nickel Steel, in- 
cluding all the details of ““Operation Cryogenics,” write 
to United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. USS is a registered trademark. 


United States Steel Corporation - Columbia-Geneva 
Steel Division - National Tube Division - Tennessee 
Coal and Iron Division + United States Steel Supply 
Division « United States Steel Export Company 


United States Steel 

















Above, cutaway view shows typical insulated 9% nickel 
steel pressure vessel nine feet in diameter and 16 feet 
in over-all length. Outer tank is structural carbon steel. 
Left and below, cylindrical pressure vessels for han- 
dling liquid oxygen at —297°F during fabrication from 
USS 9% Nickel Steel at Pittsburgh-Des Moines Steel 
Company. Vessels like these will be used by Air Reduc 
tion Company, Inc., New York. Each one holds the 
/equivalent of 550,000 standard cubic feet of oxygen gas 
in liquid form, at a normal design pressure of 270 psi 
and was stress-relieved after welding in accordance 
with 1961 ASME regulations. Plate thicknesses are 
0.700” in the shell plates and 0.375” and 0.350” in the 
hemispherical head segments. These vessels are de- 
signed and stamped in accordance with the ASME code. 
Vessel at left is ready to be insulated and inserted in 
its carbon steel shell, while, below, a welder com- 
pletes a bottom head. 


For maximum strength ... toughness. . . safety 











Before You Buy Any Rotameter 


CHECK THESE 
IMPORTANT 
POINTS... 





oO Tube clamp—should hold tube externally, leave 
.°” nothing in the flow path to foul the meter or corrode. 
Should lock the tube so vibration can’t unseat it. Varea- 
meter tubes can’t be unseated. They’re locked by this 
external, lever-type clamp. There’s nothing in the 
flow path; tubes slide out after one bolt has been 
loosened. 





és AL 2) Tube adapters—should never bind when tubes are 
removed. The W&T Varea-meter’s no-binding adapters 
let tubes slip out easily without danger of breaking. 


& 3) Float—should be designed to pass the greatest 
* amount of fluid with accuracy, to promote pressure 
recovery. The shape of the Varea-meter’s new high- 
efficiency float restricts flow less, heightens accuracy. 
It also smooths fluid expansion after the metering disc 
for a lower pressure drop across the float. Eight or 
more floats per tube size give a wide choice of capacities. 





(é: *i) .O Tube—should have a diameter 1.4 times the float 

° diameter to permit maximum throughput for its size. 
The Varea-meter tube does. Size for size, the new 
Varea-meter gives more capacity than any other 
aii rotameter. Thus, for any capacity, the smaller Varea- 
meter costs less. 


98 O-ring seals—for convenience, should be the same 
: "size throughout the rotameter. Varea-meter O-rings 
¢ are. Since tubes are the same size at both ends, O-rings 
| e are identical. The plug for the vertical clean-out seats 





e against another same-size O-ring. Plug threads can’t 
corrode. 


D m6) End fittings—should permit piping from all angles; 

a. « should be quickly removed without breaking down the 

, ad . . frame. For convenience, Varea-meter end fittings rotate 

( Fy through 360° and clamp in any position. They are 

quickly and cleanly removed by loosening a C-ring 
clamp. 











And frames should have strength to protect metering 
components, permanence to live with corrosion. Varea- 
meter frames are one rigid piece of corrosion-resistant, 
welded stainless steel. Unitized construction absorbs 
pipe strain, preserves metering accuracy. 


New Wallace & Tiernan Varea-meters measure up to 
310 gpm water or 1300 scfm air over a range of at least 
10 to 1. Magnetic indicators, transmitters, and acces- 
sories are available. 





For more information, write Dept. V-8.29. 


WALLACE & TIERNAN INC. 
25 MAIN STRATE: — ~ ee’ 
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CPI NEWS BRIEFS . 
continued from page 88 


ible preferred stock to finance the 
expansion. 


Texas Eastman Co., a division of 
Eastman Kodak Co., plans to boost 
polypropylene capacity by 50%. A 
new 10-million-lb./yr. unit will be 
added to existing 20-million-lb./yr, 
facilities at Longview, Tex. Plant 
is expected to be operating in the 
last half of 1962. 


Chemetron Corp.’s National Cylin- 
der Gas Div. has broken ground at 
Tampa, Fla., for a 35-ton/day air- 
separation plant, its second in the 
city. Products will be liquid and 
gaseous oxygen, nitrogen and ar- 
gon. Undisclosed but “large” por- 
tions of the gaseous oxygen output 
will be piped to neighboring Florida 
Electric Steel Mill Div. for its steel- 
making operations. Air-separation 
facility will consist of two units, 
one of which is due on stream in 
January, the other by April. 





Dept. of the Interior’s Office of Sal- 
ine Water (OSW) has dedicated 
the second of its five water-desal- 
ination plants. Unit is at Webster, 
S. D., has capacity to convert 250,- 
000 gal./day of brackish water to 
fresh water for community resi- 
dents. In the above photo, electro- 
dialysis conversion stack is seen in 
the right background. Designed by 
Austin Engineers, Inc., and con- 
structed by The Austin Co. for 
Japan’s Asahi Chemical Industry 
Co., Ltd., which developed the elec- 
trodialysis process, the installation 
cost $482,000. OSW’s first desalter 
went on stream at Freeport, Tex, 
in June; a third plant is nearing 
completion in San Diego, Calif; re 
maining two plants—for Roswell 
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N. M., and Wrightsville Beach, 
N. C.—are still on the drawing 
board. 





Celanese Polymer Co., a division of 
Celanese Corp. of America, has 
formally opened a polymers re- 
search and development center at 
Clark, N. J. Facility is the newest 
laboratory in the firm’s $17.5-mil- 
lion, four-location R & D network. 
New unit encloses more than two 
acres of laboratory and office space 
beneath one roof. Shown above are 
chips of Celcon acetal copolymer 
being tested for color stability in 
ultraviolet equipment. 


Sinclair-Koppers Chemical Co. re- 
ports that its 70-million-lb./yr. sty- 
rene plant in Houston has attained 
full-capacity operating rate, less 
than six weeks after start of pro- 
duction. Produced from gasoline 
fractions, first finished product was 
turned out on Sept. 11, during Hur- 
ricane Carla. Facility operated 
throughout the storm and its after- 
math, 


Boise Cascade Corp. plans to boost 
kraft paper capacity at its Wallula, 
Wash., mill from 200 to 375 tons/ 
day. Expansion is due to be com- 
pleted in December. 


International Minerals & Chemi- 
cal Corp. and Husky Oil Co. have 
teamed to develop phosphate re- 
Serves in Idaho. Owned by Husky, 
the 50-million-ton reserves are lo- 





Solve 
your 
industrial 
water 
and 
waste 
problems - 


W&T 
V-notch Chlorinators 


Wallace & Tiernan V-notch chlorinators provide the eco- 
nomical answer to water- and waste-treatment problems. 
Chlorine’s bacteria- and slime-killing power keeps process 
and cooling waters slime-free. It destroys cyanide and 
phenolic wastes. It helps prevent organic fouling of 
demineralizers. 





This Series A-721 V-notch Chlorinator feeds up to 8000 
lb./day, over a 20:1 range. It will treat nearly 100 million 
gallons of water with 10 ppm dosage... destroy 1200 lb. of 
cyanide waste . . . oxidize 800 lb. of ammonia nitrogen. Other 
V-notch models feed smaller amounts of chlorine, to 10 
lb./day. All models can be used for manual, intermittent 
start-stop, or fully automatic operation. And the V-notch 
Variable-Orifice gives you pinpoint control. 


e@ If you have a water or waste treatment prob- 
lem, W&T has the equipment and know-how 
to solve it. Write Dept. S-148.29. 





| WALLACE & TIERNAN INC. 


BELLEVILLE 9, NEW JERSEY 
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Thermal Fluids deliver process heat up 
‘to 600° F. from unpressurized /iquid 


SAVE BIG! Now, 


with Monsanto Thermal Fluids, you can 
heating system that will generate up to 20 


install 


i process 


million BTU per hour and deliver the heat as an unpressurized 


liquid to multiple use points! Needs no vapor traps, gas blan- 
kets, pressure vaporizers, condensers, or other fancy 
‘“‘sadgets.”’ Needs no costly, space-filling safety devices. No 
water conditioni 10 pressure danger; no fire danger — you 
do not need neer to operate a Thermal Fluid syste? 


SPEED OUTPUT! WW ith heat delivered via a liquid The mal 


Fluid. vou cut maintenance to the bone (no corrosion, no foul- 
ing of tube coils); heat evenly (no hot spots); 
control temper on-the-button (to within 2° F. Result: 
better qual re foods, pharmaceuticals, dyes, hydrocar- 


increased production (im some cases up 


bons, Ccnel 

to 50' 

SAFETY, TOO! You can forget worrying about fire and ex- 
plosion! Monsanto 7} 
ignited bv the direct flame of a blowtorch! 


1 Fluids won’t support combustion. 


Can’t even be 


This recent report telis the safety story: 


The Monsanto fluid poured into the firebox 


r O ¢ d 
There i it no external fire. A 


Mail This Handy Coupon Today for Design Engineering Data 


MONSANTO CHEMICAL COMPANY 


Division 





Organic Chemicals 
Dept. 4468-W, St. Louis 66, Mo. 


S Monsanto 


18 on 
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cated near Soda Springs, Idaho, 
Formal agreement allows up to five 
years for promulgating a final play” 
for the joint venture; if Husky de. | 
cides not to enter the project, IM¢ 
may buy the reserves “fon an equi- 
table basis.” 


Columbian Carbon Co. has brought 
its automated carbon-black disper. 
sion plant on stream near Houston, 
Tex. (Chem. Eng., Sept. 5, 1960, 
p. 172). Capacity is 8 million lb./yr, | 
of concentrate, for dispersions jn 
polypropylene and low- and high 
density polyethylene. 


Hercules Powder Co. plans to add # 
a multimillion-dollar tall-oil frac. 
tionating unit to its Portland, Ore, 
plantsite within a year. Said tobe 
the first of its kind on the West 
Coast, installation will feed on 
crude tall oil, a byproduct of the 
kraft pulping process generally 
burned as fuel by Pacific Northwest 
pulpmakers. Hercules’ Portland 
complex now produces rosin sizing 
and other papermaking chemicals, 


Sun Oil Co. has begun hollowing } 
a 75,000-bbl. underground granite 
cavern at Marcus Hook, Pa., for 
storing liquefied propylene 420 ft. 
down. Scheduled for completion by 
the middle of next year, cave will } 
cost $500,000; ancillary construc 

tion (pipelines, etc.) will double | 
the figure. Project is part of the } 
firm’s 150% expansion of propylene 
capacity—to 300 million lb./yr.—at 
the refinery (Chem. Eng., Nov. 18, 1 
p. 124). | 


Linde Co. has placed a 140-ton/day 
oxygen plant on stream in Ports 
mouth, Ohio. Bulk of the output 
is being supplied to neighboring De- 
troit Steel Corp.’s open-hearth mill, 
capacity of which is boosted 40% 
with oxygen feed. Conversion of its 
furnaces to the oxygen steelmaking 
technique was Detroit Steel’s first 
step in a $75-million, five-year pro- 
gram launched in 1959. 


Tidewater Oil Co. has announced 
that construction of a $20-million 
high-octane gasoline unit is wel 
under way at its Avon refinery near 
San Francisco (Chem. Eng., Det. 
26, 1960, p. 48). The West Coast's 
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Production began at The DowChemical Company's 
Monomer Plant No. 2 at Midland, Michigan, 
within 38 weeks after the contract for its design 
and construction was awarded to Stone & Webster 
Michigan, Inc. Close cooperation with the client's 


ion of its 
elmaking 


own engineers, plus Stone & Webster’s long ex- 
perience in this field, contributed to the successful 
completion of the multi-million dollar styrene 


STONE & WEBSTER ensincerins corporation 


New York, 90 Broad Street 
Houston San Francisco 


Stone & Webster 
'wY-¥-j(eolal-m-lare 
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manufacturing system ...a project that might 
ordinarily require a year or more. 

Engineering work began four days after contract 
signing, while major equipment purchases were 
completed and piles were being driven eight weeks 
later. If you have an engineering situation that 
might benefit from Stone & Webster's ability to get 


things done, we would like to discuss it with you. 


Boston, 49 Federal Street 
Los Angeles 


Seattle Toronto 





Calgary 











Burner flame on? 


New FLAMON 


Detector 
can help you be sure! 


Properly installed, the FLAMON Detector responds 
only to the flame it surveys. Glowing refractories— 
or flames from adjacent burners—do not produce 
false signals. Positive monitoring of each burner is 
assured. Absence or failure of flame is sensed and 
accurately signaled—and transmitted to control aux- 
iliaries—without use of external relays or amplifiers. 


Key to automation .. . the FLAMON Detector 
provides the key to reliable automatic light-off 
and shutdown. 


Provides wide temperature range . . . the FLAMON 
Detector can be used in ambient temperatures from 


P 162-1 


Pulp and paper division 


1054 IVANHOE ROAD - 





190 





Two FLAMON Detectors installed for inde- 
pendent monitoring of main burner flame 
and pilot flame of a gas-fired boiler. FLAMON 
Detectors may also be applied to your gas- 
fired lime kilns and high-velocity dryers. 


—20 to 150°F. Flame-sensing element withstands 
temperatures up to 500°F. 
Allows easy inspection . . . quick-disconnect, key- 
hole mounting simplifies checking of lens condition 
and detector alignment. 
Simple, solid-state circuitry . . . the FLAMON 
Detector unit contains only 10 components. 
Weatherproof construction . . . design of Bailey unit 
makes it suitable for outdoor installation. 

Your local Bailey Engineer can give you a dem- 
onstration of the FLAMON Detector. Call him, 
or write Cleveland. 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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KIMAX: 
Tempered blaze 


PIPE 


because KIMAX resists corrosion! 





Do your present process pipe lines 
guarantee the purity of your 
product? If not, consider KIMAX 
Tempered Glass Pipe. 

It resists corrosion and pitting — 
tiny particles cannot lodge. Smooth 
inner walls discourage build-up of 
scale and residue. 

It has amazing resistance to im- 
pact damage and easily withstands 


sudden temperature differentials 
from steam to cool liquids. 

KIMAX Glass Pipe is serenely 
indifferent to the savage attack of 
most acids and alkalis. 

Since glass is inert, nothing is 
ever added to or taken away from 
your basic product. 

Stoppages in the line can be 
spotted in seconds and remedied 


almost as quickly and easily. 

And KIMAX Glass Pipe is eco- 
nomical . . . initial costs compare 
favorably with other pipe materials 
Installation cost is usually less and 
maintenance cost is practically nil. 

For more information about 
KIMAX Glass Pipe write Kimble 
Glass Company, a subsidiary of 
Owens-Illinois, Toledo 1, Ohio. 


Distributed in the U.S. and Canada by Fischer & Porter Company, Warminster, Pa. 


KIMAX TEMPERED GLASS PIPE 
AN (i) PRODUCT 


GENERAL OFFICES «+ 


Owens-ILLINOIS 


TOLEDO 1, OHIO 
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The Future of Your Business 
MAY DEPEND UPON HIS EDUCATION 


The young mind which today discovers an old 
principle may someday reveal a new one capable 
of revolutionizing your business and creating 
undreamed of growth. But this is possible only 
if he gets the finest education we can offer. 


By the time today’s youngsters are ready for 
college, business and industrial technology will 
be even more complicated and will require many 
more trained specialists. To fill this order we 
must provide our young people with the best 
possible college educations. 


Published as a public service 


Unfortunately many colleges are already over- 
crowded. In ten years applications are expected 
to double. We will need more and better college 
classrooms and libraries, more efficient college 
laboratories, and additional top-quality profes- 
sors. You can help assure your own future by 
helping the college of your choice. 


If you want to know what the college crisis means to you, 
write for a free booklet, “OPEN WIDE THE COLLEGE 
DOOR,” to Higher Education, Box 36, Times Square 
Station, New York 36, N.Y. 


ov 


i 
Ne 
\= HIGHER EDUCATION 


in cooperation with The Advertising Council and 
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the Council for Financial Aid to Education 


KEEP IT BRIGHT 
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ONE OF A SERIES OF CHATS ABOUT THE 
CONSERVATION AND CONTROL OF HEAT 


PREVENTION OF CRUELTY 
TO OLD COMPRESSORS 


You’ve got at least one air compressor, 
of course. Doesn’t everybody? And 
there it sits, pumping its heart out for 
you year in and year out. And you 
there, Simon Legree, do you ever give 
ita break and measure its capacity? 
One measure is the useful work done 
by your compressed air tools, of course. 
However, this yard stick may make 
your compressor installation seem way 
oversize, but don’t blame the 
equipment. The puffing oldster isn’t 
responsible for choked intake filters, 
poorly designed suction pipes, 





overcooling, undercooling, inadequate 
distribution mains and wet air. All 
these things can cost you. 

Off and on we’re going to talk about 
compressors in these pages, if you don’t 
mind. It’s a big subject and the lesson 
for today will be confined to the air 
intake. Can you imagine a more 

logical place to start? 

Where to locate the intake? Easy. 
Where the atmosphere is clean and cool 
and dry. Dirty air and grit choke filters 
and eventually get through to cause 
wear. The cooler the air, the more you 
can compress per revolution. You'll get 
10% move air delivered at 40°F. than at 
90°F. And dryness is imperative, 
because compressed air can’t contain 
all the moisture it can hold in its 
uncompressed state. Where does the 
moisture go? Into mains, tools, and 
valves, unless it’s removed. And need 
we add that chemical fumes cause 
corrosion? That includes exhaust gases 
from engines and furnaces. CO: in the 
presence of oxygen and moisture can 
rust your valves, tools, nozzles and 
Sprays. 


SARCO COMPANY, INC., 635 MADISON AVE., NEW YORK 22, N.Y. 


STEAM TRAPS @ TEMPERATURE CONTROLLERS @ STRAINERS ® HEATING SPECIALTIES 





How about intake size? Keep pipes 
short, sized risht, and straight as 
possible. Small pipes with snaky bends 
reduce pressure and capacity. For an 
educated example, a pressure loss due 
to friction in the intake pipe and filter 
of 2 psi (14.7 to 12.7) will reduce 
output of a 125 psi compressor by 7.5%. 
How do we know so much? Well, as we 
continue in future issues, we'll be 
talking drains and traps and cooling 
and safety controls for compressors— 
all of which we manufacture. That’s 
how we know so much. If you can’t 
bear to wait, just write. It’s that easy 
to get information out of us. 


SARCO AND THE 
FLYING DUTCHMAN 


In the pipe shop of a major office 
building complex on New York's east 
side, the Flying Dutchman flies again. 
This is really a bright idea which could 
well become standard practice 
elsewhere, because it’s the kind of 
logical precaution that would make 
sense anywhere. 

The chap in our photograph is putting 
together, according to precise, 
dimensioned drawings, an assembly 
consisting of a Sarco Thermo-Dynamic 
Steam Trap, Type TD-50, a Sarco 
strainer, and valves and fittings for 
stock. The assemblies will be used for 
quick and easy replacement in the 
event of failure or any possible 
maintenance requirement in the steam 
distribution system, the heating system, 
or the air conditioning system. 











WORLD'S LARGEST ESPRESSO MACHINE? 


No indeedy. It's a pilot plant Hydrofiner unit 
built by The Lummus Company at its Engi- 
neering Development Center in Newark, New 
Jersey. And its presence here is due to the 
fifteen %” Sarco Thermo-Dynamic Steam 
Traps which vent and drain its 35 pound 
tracer lines plus a %” TD-50 as a main 
drip. Nice to be picked for projects like 
this. Makes us proud. 
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We'd like to be able to report that this 
plan recently saved thousands of 
people from freezing or roasting during 
a crisis. So far, however, the assemblies 
have proved to be an ornamental 

kind of insurance policy. Alas, there 
have been no failures. That dog-goned 
Sarco performance is just too reliable 
for its own good. 


WE'VE GOT THINGS 
TO GIVE AWAY 


First of all, we have a new spring clip 
to hold together a bunch of papers on 
your desk, or something. It’s not 
complicated, but it is difficult to 
describe, so we've gone to the 
tremendous expense of having our 
local Michaelangelo sketch it here. 

If you have no papers to hold together, 
it makes a rather delightful snapping 
noise that might amuse you. Oh yes— 
it also has a cross section of a TD-50 
steam trap printed on it which actually 
moves when you wiggle your eyeballs 
at it. In case you still don’t know how 
a TD-50 works, this is for you. 





Second, we've still got engineers’ 
sketch pads which we enjoy giving 
away so much we're offering them 
again. In case you’re new here (Hello!) 
they contain isometric grid paper for 
use by anyone involved in piping or 
hookup sketches for process or 
heating applications. 

And the famous Sarco key chain, 
which is really exactly that—a chain— 
about 60 times as handy as a fat case, 
we're offering again too. This has a 
TD-50 replica attached, but detachable, 
Call it tawdry promotion if you will, 
but our super-aesthetic wife wears 
one proudly around her neck. 

All of these are available from your 
Sarco representative. Or, if he’s out, 
write in. 


There’s really no reason to keep this 
conversation one-sided. After all, we’re 
both interested in these subjects or you 
wouldn’t have read this far. So write, 
even if it’s only about a difficult 
problen. 7826 














FROM GENERAL ELECTRIC 









FIRST PRACTICAL| 


ALUMINUM REDUCTION pot lines require up to 150,000 CHLORINE PRODUCTION cells also require the high current which 
amperes. The top of the page shows six ACYCLIC generators General Electric ACYCLIC generators can provide. A typical 
driven by a single steam turbine to provide a pot line with chlorine cell line could be powered by three -AACYCLIC gener- 
150,000 amps, 400 volts. ators in series at 200 volts. 


























GENERATOR 


FOR EFFICIENT GENERATION OF VERY HIGH D-C CURRENT 


The six ACYCLIC generators shown above will produce 150,000 amperes, 400 volts d-c at above 
98 percent generator efficiency. The secret: a century-old principle and a recent G-E breakthrough 
in dynamoelectric design. 

The first generator, developed early in the nineteenth century, embodied the principle of acyclic 
generation—high-current d-c power produced directly rather than through commutation. But the 
acyclic principle required an effective means of current collection to be practical, and the only methods 
available were complex sliding brush systems. 

Now, General Electric has developed a brushless liquid metal collector system which transfers 
current efficiently even with hundreds of thousands of amperes coursing through it. 

Aluminum pot lines, chlorine cell lines and a host of special applications require the large 
volumes of high-current d-c power which these ACYCLIC generators can produce. 

If you require high-current d-c power, investigate this new look in generation. Call your General 
Electric industrial sales engineer or write Section 772-10, General Electric Co., Schenectady, N. Y. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


Large Motor & Generator Dept. 
Schenectady, New York 








News from 





National Carbon Company 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, New York 
In Canada: Union Carbide Canada Limited, Toronto 12 


TRADE MARK 





National Carbon 
Representatives Expand 
Your Engineering Force 





W. R. HEWITT 
Sales Engineer 


Mr. Hewitt joined National Carbon 
Company in 1955 as sales and serv- 
ice engineer handling the application 
of activated carbon to purification, 
separation, and recovery of gases 
and liquids. 

Currently he is a field engineer in 
the Pacific Northwest area for car- 
bon, graphite, and “Karbate” im- 
pervious graphite products. 

Mr. Hewitt was graduated from 
M.I.T. with a B.S. degree in General 
Engineering. 





New Frame-mounted 
Models Expand 
“Karbate”’ Pump Line 


The frame-mounted Type F pump 
expands to 32 the number of stand- 
ard “Karbate” impervious graphite 
centrifugal pumps now available. 

With discharge openings of 1% 
and 2 inches, capacities to 140 gpm, 
and heads to 67 feet, this pump fea- 
tures the same wet end parts and 
mechanical seal used on “Karbate” 
motor-mounted models. 

For detailed information on the 
features of “Karbate” centrifugal 
pumps, write for Catalog Sections: 
S-7251, S-7253 and S-7254, 


196 


Same “KARBATE” Pump 
Handles Wide Variety 
of Tough Corrosives 





Because of unsurpassed corrosion 
resistance, “Karbate” impervious 
graphite centrifugal pumps are be- 
ing used to handle various chemical 
solutions used as electrolytes for 
electroshaping intricate metal parts. 

This electrochemical process, de- 
veloped under sponsorship of Steel 
Improvement and Forge Company, 
Cleveland, permits the shaping of 
jet engine compressor blades in ap- 





Plastic chamber with workpiece, electrodes, and electrolyte. 








“‘Karbate”’ Type F pump at left. 


proximately 1/10 the time required 
with standard machine tools. 

The “Karbate” frame-mounted 
Type F unit pumps the various 
types of electrolytes through the 
electrolytic cell. The pump operates 
at 3600 rpm, thus providing the 
high flow rate past the electrodes 
required to control temperature and 
maintain proper in-solution metal 
ion balance. 








“Karbate” Pump Gives Trouble-free 
Service in 0° C. Application 


An eastern chemical manufacturer has 
reported trouble-free operation of a 
“Karbate” impervious graphite Type F 
Model FBL centrifugal pump handling 
an acid solution of aluminum chloride 


“National’’, ‘‘Union Carbide’’, ‘‘N’’ and Shield Device 
and ‘‘Karbate”’ are registered trade-marks for products of 


NATIONAL CARBON COMPANY Mijas 


at 0° C. In ten months of service only 
periodic seal adjustments have been re- 
quired. The pump is equipped with the 
standard carbon-to-carbon rotary seal 
arrangement. 

No other corrosion-resistant material 
can handle as wide a range of corrosives 
at temperatures from below zero to 340°F. 





UNION 
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first Isocracker (licensed from Cali- 
fornia Research Corp.) installation 
is due completed late next year by 
Bechtel] Corp. 


Glass Products, Ine., a 
of Pall Corp., is 


Fibrous 


subsidiary con- 


structing a $1.8-million plant at 
Mountaintop, Pa., to produce 10 
million lb./vr. of glass fibers. Fa- 


cility is due completed early next 
vear. 
FMC Corp.’s Niagara Chemical 


Div. has completed construction of 
a research and development labora- 
tory for agricultural chemicals in 
Middleport, N. Y. An average of 
2,000 compounds per year can be 
investigated for biological activity; 
10 million insects and a million 
household pests will be bred for re- 
search annually; and_ extensive 
chemical-residue analysis of agri- 
cultural crops will be undertaken. 


Helex Co., a subsidiary of North- 
ern Natural Gas Co., reports that 
construction has begun near Bush- 


ton, Kan.. on its helium extraction 
plant (Chem. Eng., Sept. 18, p. 
222). The first to be built under 
Dept. of the Interior’s ambitious 


conservation program, Helex’s 700- 
million-cu. ft./yr. facility is due on 
stream next June. 


O ffices 


AviSun Corp. has established a 
West Coast sales office in Los An- 
geles, 

National Research Corp.’s_ Re- 
search Div. has opened a district 


office in Palo Alto, Calif. 


High Temperature Materials, Inc.. 
described as the country’s largest 
producer of pyrolytic materials, 
tablished a West Coast office 
in Sunnyvale, Calif. 


has es 


Union Carbide Olefins Co.’s Nat- 
ural Resources Dept. has estab- 
lished a branch office in Houston. 


Air 
branch 


Co. has 
office in 


Filter 
sales 


American 
opened a 
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SWENSON 
DTB 
CRYSTALLIZER 


Propeller 
Drive Shaft 








Boiling 
Surface 


Draft Tube 
Baffle 


Settling 
Annulus 


Draft Tube 
Support Vane 


Propeller 


Elutriation 
Leg 





BASIC PRINCIPLES OF THE DRAFT TUBE BAFFLE CRYSTALLIZER 


®@ Growing crystals are brought to boiling surface where super-saturation is most 
intense and growth most rapid @ Sufficient seed surface is maintained at boiling 
surface to minimize harmful salt deposits on equipment surfaces ® Low head losses 
in internal circulation paths permit large flows at low power requirements ® Optimum 
fines removal is possible because of high flow-rate past separation zone 


Swenson designs three types of DTB Crystallizers — Cooling, Evapora- 
To determine the one best suited to your needs, write to: 
15669 Lathrop Ave., Harvey, Illinois. In 
350 Alexander Street, Wel- 


tive and Reaction. 
Swenson Evaporator Company, 
Canada: Whiting Corporation (Canada) Ltd., 
land, Ontario, Canada. 


PROVED ENGINEERING FOR THE PROCESS INDUSTRIES SINCE 1889 


WHITING — MANUFACTURERS OF CRANES; TRAMBEAM®@ HANDLING SYSTEMS; 
PRESSUREGRIP; TRACKMOBILES,™ FOUNDRY, AND RAILROAD EQUIPMENT 


A Division of 


Corporation 
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New patterns in chemistry with 
e 
General Mills FATTY NITROGENS 
EXAMPLE: Fatty amines as corrosion fighters. / 
The fatty amines, such as Alamine 4 pictured below, readily accept H* ions to form positively 
charged cationic salts. For instance: H 
_ a ‘ 
CH3CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH N :H™ OOCH3 ' 
H 
These amine salts film on metal forming a intermediates. Their high reactivity permits 
barrier against corrosive environments. The _ specific chain length and degree of unsatura- 
positively charged nitrogen group is strongly __ tion in the derived product. The wide selection 
adsorbed on neutral or negative surfaces. The of fatty nitrogens permits varied solubilities, 
long chain unbranched alkyl group on the surface activity and biocidal properties. 
nitrogen repels water and permits close pack- Why not investigate the potentialities of 
ing. Amine salts can be made either oil or General Mills fatty nitrogens in meeting your 
water soluble. own requirements. For research samples and 
General Mills produces primary, secondary, complete descriptive literature 
tertiary amines, fatty diamines and quater- _on these chemicals, write us at 
nary ammonium compounds that are useful Kankakee, Illinois. I 
Crystals of lauryl amine, below, were photographed with polarized light at 100x magnification. I 
] 
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Versamid® Polyamide Resins « GenEpoxy® Resins e Genamid® Epoxy Curing Agents Fatty Nitrogen Chemicals e Deriphat® Amphoteric Surfactants ° Sterols 
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New Dimensions of 
Fatty Nitrogens 
Revealed by 
General Mills 


While making crystallographic 
studies of fatty nitrogens, a 
General Mills scientist discovered 
the unusual photograph you see 
at left. Here’s the “‘inside”’ story: 


A trinocular microscope quickly 
locates crystal area for examina- 
tion. Large mirror (at top) speeds 
groundglass focusing, and an 
electronic light meter (lower left) 
determines precise exposures. 
Light source is conventional tung- 
sten illuminator. 


Crystals were grown in aqueous- 
alcohol media. Growth state of 
crystals, a single layer in thick- 
ness, was preserved with a top- 
ping of resinous mounting solution. 


When exposed to polarized light, 
the fatty nitrogen crystals burst 
forth in a veritable aurora of color 

. . the crystals refracting the 
light like a prism. 


This picture, and others to appear 
in our advertisements, were taken 
at 100 x magnification. They grew 
out of the continuing basic 
research conducted at General 
Mills to find better ways to serve 
you of the chemical industry. 
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CPI NEWS BRIEFS... 


Memphis, Tenn., to market its 
heating, ventilating, conditioning 
and filtering equipment. 


Photek, Ine., a subsidiary of Tex- 
tron, Inc., has moved its head- 
quarters and offices from Provi- 
dence to West Kingston, R. I. 


Companies 


Cities Service Carbon Corp. has 
filed articles of incorporation with 
the Delaware Secretary of State’s 
office, listing an authorized capi- 
talization of $25 million, ‘“‘to deal 
in oil, gas and other hydrocar- 
bons.” Cities Service Oil Co., New 
York, recently announced (Chem. 
Eng., Oct. 2, p. 141) that it had 
agreed to merge with Columbian 
Carbon Co., New York. 


Monsanto Chemical Co., St. Louis, 
has created a Hydrocarbons Div. 
to consolidate responsibilities for 
its Chocolate Bayou, Tex., petro- 
chemicals complex and Texas City, 
Tex., monomers and chemicals 
plants. The polymers facility at 
Texas City remains under the su- 
pervision of the firm’s Plastics 
Div. A Monsanto subsidiary, Lion 
Oil Co., will become part of the 
new Hydrocarbons Div., but its op- 
erations will continue under the 
Lion brand. 


Algas Fuel Supply Co., Los An- 
geles, a subsidiary of Union Oil 
Co. of California, has acquired all 
the stock of United Propane Gas 
Service, Inc., San Francisco. An- 
nouncement was made by Algas’ 
president, W. C. Ulett, who is also 
president and principal owner of 
United Propane. 


International 


Italy: Chimica Sarda S.p.A. has 
been formed by Pittsburgh Plate 
Glass International S.A. and Rumi- 
anca S.p.A., to produce undisclosed 
tonnages of glycerin, trichloroethyl- 
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Construction of Pyrex* and 
Teflon makes these Reflux 


Splitters completely corrosion 
resistant to all liquids except Hy- 
drofluoric Acid and hot concen- 
trated caustics. Eliminates 
valves, product line and reflux 
line rotometers for greater econ- 
omy. Available in other mate- 
rials of construction. Ask for 
Bulletin RS-2. 


*7.M., Corning Glass Works 


hom low CHEM FLOW CORP. 


193 Paterson Avenue 
® Little Falls, N. J. 
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chemical processors! 


Full automatic control operates your over-the-fence 
oxygen plant with 


LINDE 


CERTAINTY 





CERTAINTY that your oxygen will be delivered via the most ad- 
vanced techniques of automation available today. CERTAINTY 
that LINDE’s resources in facilities and personnel will provide 
maximum efficiency of design to fit your needs. CERTAINTY 
that LINDE’s financial arrangements need not involve your 
capital. 


LINDE COMPANY [rote 


DIVISION OF UNION CARBIDE CORPORATION 
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CPI NEWS BRIEFS... 


ene, perchloroethylene and ethylene 
dichloride at Sardinia. New facility 
will use processes developed by 
PPG’s Chemical Div. 


Jamaica: Esso Standard S.A. plans 
to begin site preparation “soon” 
for Jamaica’s first oil refinery. De- 
sign and engineering details will 
be completed in about a month; 
construction contract hasn’t been 
awarded yet. Early in 1959, firm 
was granted rights to build a 26,- 
000-bbl. /day unit. 


Italy: ANIC, the petrochemical 
affiliate of Italy’s state-held oil and 
gas monopoly, Ente Nazionale Idro- 
carburi (ENT), plans a $48-million 
oil refinery at Sannazzaro dei Bur- 
gondi, Pavia province. Due on 
stream in 1963, installation will 
have capacity to process 80,000 bbl./ 
day of crude throughput, to be pipe- 
lined by ENI from Genoa. 


India’s first (and the world’s 
sixth) tetraethyl lead plant will be 
built by Indian Commercial Corp., 
Bombay, a newly created firm with 
authorized capitalization of $4.2 
million. Italv’s Societa Lavorazioni 
Organiche Inorganiche is foreign 
collaborator. Tentatively proposed 
outputs, in tons/yr.: TEL, 3,000; 
ethyl chloride, 2,050; ethylene di- 
bromide, 540; ethylene dichloride, 
600. Latter three products are raw 
materials for TEL; the other two 
raw materials, lead and sodium, will 
be imported. Plant will be built in 
Bombay, is due on stream in 1963. 


Yugoslavia: Yugoslav Investment 
Bank has approved a $34-million 
loan for the reconstruction and 
modernization of the state-held iron 
and steel mill in Jesenice, Slovenia 
province. By 1965, capacity will be 
increased 70% and _ output per 
worker will be doubled, says Danilo 
Kekic, Yugoslavia’s secretary for 
industry. 


Costa Rica: Fertica de Panama 
S. A.’s Costa Rican affiliate will 
build an $8-million unit at Puntar- 
enas, a Pacific Ocean port, to make 
ammonium nitrate and other ferti- 
lizers. An affiliate of Standard Oil 
Co. (New Jersey), Fertica origi- 
nally announced a $10-million facil- 
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Versatile low-cost 
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ALTON, ILL. 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MD. 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Dial 659-0826 


FEDERATED ZINC DUST 


Now being used as a reducing agent, precipitating agent, puri- 
fier, catalyst, polymerizing agent, and in rust-resistant paints, 
bleaches, pyrotechnics, soot-removal, pipe thread compounds, 
and Sherardizing, zinc dust often does a better job than other 
compounds at less cost. Federated Zinc Dust is 97% metallic 
zinc, with a 97% through 325 mesh screen fineness. Send for 
half-pint experimental lot, and call on Federated’s research 
and engineering assistance. Write or call: Federated Metals 
Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N. Y. or your nearby Federated sales 


Where to call for information: 


CINCINNATI, OHIO 


Cherry 1-1678 


CLEVELAND, OHIO 


Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT, MICH. 
Trinity 1-5040 
EL PASO, TEXAS 


(Asarco Mercantile Co.) 


3-1852 


HOUSTON 29, TEXAS 


Orchard 4-7611 


LOS ANGELES 23, CALIF. 


Angelus 8-4291 


MILWAUKEE 10, WIS. 
Hilltop 5-7430 
NEWARK, N.J. 
Mitchell 3-0500 

NEW YORK, N.Y. 
Digby 4-9460 
PHILADELPHIA, PA. 
Locust 7-5129 


PITTSBURGH, PA. 
Museum 2-2410 


NV ONILIAWS NVOINSWY 


ANVAWOS ONINISZ3SY CG 













PORTLAND 9, ORE. 


Capitol 7-1404 


ROCHESTER 4, N.Y. 


Locust 2-5250 


ST. LOUIS, MO. 
Jackson 4-4040 


SALT LAKE CITY 1, UTAH 


Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASH. 


Main 3-7160 








FEDERATED METALS DIVISION 


WHITING, IND. (CHICAGO) 
Whiting: Dial 659-0826 
Chicago: Essex 5-5000 


iN CANADA: Federated 
Metals Canada, Ltd. 


Toronto, Ont. 

1110 Birchmount Rd., 
Scarborough 
Plymouth 73246 


Montreal, P.Q., : 
1400 Norman St., Lachine 
Melrose 7-3591 
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cpl NEWS BRIEFS . . . 


ia’s 1960 carbon black consumption 
figure was about 40 million lb./yr.; 
ACB plans to export its overcapac- 
ity. Firm is a joint venture of the 
U. S’s United Carbon Co. and 


Cabot Corp. 


Iraq has outlined a $1.5-billion 
Five Year Plan that includes 248 
major projects in agriculture, in- 
dustry, communication and trans- 
portation. Part of the plan will be 
financed by a Soviet loan of more 
than $182 million and a Czech loan 
of $83.6 million. Specific projects 
haven’t been detailed, but Iraq al- 
most simultaneously signed an im- 
port-export pact with Communist 
China, under the terms of which 
the former will sell crude oil, wool, 
and oil products and buy Chinese 
industrial and electrical goods, tex- 
tiles, iron and wood. 


Yugoslavia plans a_ 1.2-million- 
ton/yr. crude oil refinery at Pan- 
chevo, near Belgrade. This capacity 
rating equals the present aggregate 
potential of the three existing 
Yugoslav refineries (at Rijeka, 
Sisak, and Slavonski Brod). To be 
fed domestic crude from the Vov- 
yodina fields, the new installation is 
due completed in 1965 by an undis- 
closed non-Yugoslav firm. Complex 
will cover 250 acres. 


Japan: Kyoto University has 
awarded Internuclear Co., Clayton, 
Mo., a contract for the 1-mw. nu- 
clear reactor to be built at Kuma- 
tori-cho, Osaka prefecture. Reactor 
will be used for isotope production 
and irradiation research. Internu- 
clear Co. is a subsidiary of Petro- 
lite Corp., St. Louis. 


Kenya: East African Oil Refin- 


\ eries, Ltd., jointly owned by Royal 


Dutch Shell and British Petroleum 
Co. Ltd., has awarded Procon 
(Great Britain) Inc. the construc- 
tion contract for a 40,000-bbl./day 
refinery at Mombasa. Construction 
will begin in December, with com- 
pletion scheduled for late 1963. 
Products will be gasoline, kerosene, 
aviation turbine fuel, gas oil, diesel 
and fuel oils. 


Spain: Peroxidos S.A., a newly 
formed associate of Britain’s La- 





Pulsafeeder compounds chlorine dioxide 
bleach in perfect proportion without leakage 


For Nekoosa-Edwards Paper Company, a special quintuplex 
Pulsafeeder provides continuous production of a bleaching com- 
pound that is too unstable to store. Each of the five heads is 
independently adjustable to meter out the proper proportion 
of water, sodium chlorate, sulphuric acid, and two additions of 
methanol. Result: a critically precise formulation of chlorine 
dioxide, with total output controlled by a single variable speed 
drive to keep pace with process rate. Never a drop of leakage 











PULSAFEEDER IS 

THE METERING PUMP 
THAT: 

withstands the hardest-to- 
handle materials you can 
feed into it... 

meters them at critically 
controlled flow rates... 
never leaks a drop... 

and completely seals pump- 
ing fluids from process ma- 
terials so there can never 
be a trace of 
contamination. 
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. .. never a trace of corrosion ... in 
over four years of steady use! 

The harder your materials are to 
handle, and the tighter your toler- 
ances, the more you need a Pulsa- 
feeder. Choose from today’s most com- 
plete line—in flow rates from a few 
drops to 15.7 gallons per minute— 
with reagent heads resistant to any 
material you use. 


WRITE for Catalog 59. Lapp 

Insulator Co., Inc. Process 
Equipment Division, 1124 
Poplar Street, LeRoy, 
New York. 
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How to Cut Controllable Costs 
with Armco 17-4 PH Stainless Steel 








By using Armco 17-4 PH Stainless Steel for 
equipment parts such as pump shafts, valve 
stems and trim, bolts, and mixer screws, many 
processing plants have cut maintenance costs, 
expensive downtime, and first costs as well. 
You, toc, can gain these savings because this 
special precipitation-hardening Armco Stainless 
Steel has a unique combination of properties — 
e Excellent corrosion resistance, comparable 
to Type 304 in most media. Superior to the 
regular hardenable stainless grades. 


e Up to 200,000 psi typical tensile strength, 
180,000 psi typical yield in Cond. H 900. 


e Hardness up to Rockwell C-44. 
e Hardened by a simple low temperature heat 


Se 
ARMCO 


V 


treatment, only 1 hour at 900 to 1150 F. 
© Mechanical properties can be balanced to your 

needs by varying the hardening temperature. 
For critical parts of processing equipment that 
must resist corrosion as well as wear and abra- 
sion, high stresses, cavitation, or temperatures 
to about 600 F, Armco 17-4 PH Stainless Steel 
offers you opportunities to make substantial 
cost reductions. Its performance in chemical 
and allied processing has made it one of the 
most widely used stainless steels. 

Write us today for more specific information 
on how and why Armco 17-4 PH Stainless Steel 
can help you cut costs. Armco Division, Armco 
Steel Corporation, 2211 Curtis Street, Middle- 
town, Ohio. 


Armco Division 
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GET ARMCO STAINLESS STEEL 
FROM THESE 
STEEL SERVICE CENTERS 


(A) Sheets, Strip and Plates (B) Bars and Wire 


AMERICAN STEEL & ALUMINUM CORP. (AB) 
Hartford, Conn. 


AMERICAN STEEL & ALUMINUM CORP. OF MASS. (AB) 
Cambridge, Mass. 





BROWN-WALES COMPANY (AB) 

Cambridge, Mass.—Auburn, Maine— 
New s teels are Worcester, Mass. 

CENTRAL STEEL & WIRE COMPANY (AB) 
Chicago, I11.—Cincinnati—Detroit— Milwaukee 

CHICAGO STEEL SERVICE COMPANY (AB) 
Chicago, III 

CLEVELAND TOOL & SUPPLY COMPANY (B) 
Cleveland, Ohio 

THE CONGDON AND CARPENTER COMPANY (AB) 
Providence, R. 1.—Fall River, Mass—Natick, Mass. 

C. A. CROSTA, INC. (A) 
Denver, Colo. 

DUCOMMUN METALS & SUPPLY COMPANY (AB) 
Los Angeles, Calif.—Berkeley —Phoenix— 
San Diego—Seattle 

EDGCOMB STEEL & ALUMINUM CORP. (AB) 
Hillside, N. J. 

EDGCOMB STEEL COMPANY (AB) 


Philadelphia, Pa.—Charlotte, N. C.— 
Greensboro, N. C.—York, Pa. 


ESCO CORPORATION (AB) 
Portland, Oregon—Denver--Emeryville, Calif.— 
Eugene, ‘Oregon— Honolulu -Los Angeles— 
Seattle—Spokane—Vancouver, B. C. 


— A. FRASSE & COMPANY, INC. (AB) 
ew York, N. Y.—Buffalo Hartford — 
Secor? N. J.—Philadelphia—Syracuse 


FIRTH BROWN STEELS LTD. (AB) 
Montreal, P. @.—Toronto 

GATE CITY STEEL, INC.—-OMAHA (AB) 
Omaha, Nebr.—Columbus, Nebr. 

INDUSTRIAL STAINLESS STEELS, INC. (B) 
Cambridge, Mass.—Buffalo, N. Y. 

EARLE M. JORGENSEN COMPANY (AB) 


Los Angeles, Calif.—Dallas—Denver—Honolulu— 
Houston—Oakland—Phoenix— Seattle — 


‘ Tulsa—Wichita 
pk a MAPES & SPROWL STEEL COMPANY (AB) 


Steel Union, N. J 


METAL GOODS CORPORATION (AB) 
St. Louis, Mo.—Dallas—Denver—Houston— 
Memphis—New Orleans—N. Kansas City, 


For Durability, mew 
Strength Mo.—Tulsa—Wichita 
and Economy MONCRIEF-LENOIR MFG. COMPANY (AB) 


Houston, Texas—Dallias—Harlingen— 
Lubbock—San Antonio—Temple 


MORRISON STEEL COMPANY (AB) 
New Brunswick, N. J. 


THE ORLEANS STEEL PRODUCTS COMPANY, INC. (A) 
New Orleans, La. 


WILLIAM M. ORR COMPANY, INC. (AB) 
Pittsburgh, Pa. 

PAPER-CALMENSON & COMPANY (A) 
St. Paul, Minn. 

SEABOARD STEEL & IRON CORP. (B) 
Baltimore, Md. 

SENECA STEEL SERVICE, INC. (AB) 
Buffalo, N. Y.—Jamestown, N. Y. 

SOUTHER STEEL & ALUMINUM COMPANY (A) 
St. Louis, Mo. 

J. M. TULL METAL & SUPPLY COMPANY, INC. (AB) 


Atlanta, Ga.—Birmingham— Greenville, Ss. C.— 
Jacksonville—Miami—Tampa 


VIKING STEEL COMPANY (AB) 
Cleveland, Ohio 

VORYS BROTHERS, INC. (AB) 
Columbus, Ohio 

YORK CORRUGATING COMPANY (A) 


York, Pa.—Washington, D. C. 
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CPI NEWS BRIEFS... 


porte Chemicals Ltd., plans to build 
a hydrogen peroxide plant near 
Saragossa. Due on stream in 1963, 
plant will have an original rated ca- 
pacity of 890 tons/yr., ultimate 
potential for 1,340 tons/yr. 


Argentina: Petroquimica Argen- 
tina S. A. (PASA) plans to issue 
$72 million in stocks and bonds to 
finance construction of its sprawl- 
ing petrochemicals complex at San 
Lorenzo, 230 miles up the Parana 
River from Buenos Aires (Chem. 
Eng., Oct. 17, 1960, p. 237). Cur- 
rently planned outputs at the site 
include benzene, styrene, butadiene, 
SBR rubber, cis-polybutadiene, avi- 
ation alkylate, and intermediate 
products including carbon black. 
PASA’s five owners are Cities Serv- 
ice Co., Continental Oil Co., Fish 
International Corp., U. S. Rubber 
Co., and Witco Chemical Co. 


Canada’s largest benzene unit has 
gone on stream at Imperial Oil 
Ltd.’s_ refinery in Sarnia, Ont., 
more than doubling the nation’s 
benzene capacity. The 30-million- 
gal./yr. petrochemical facility cost 
$5 million, brings Imperial’s total 
petrochemical investment at Sar- 
nia to $45 million. 


Syria plans an ammonium nitrate 
plant at Homs. It will cost $28 mil- 
lion, have capacity for 110,000 
tons/yr. First phase of the project 
is scheduled for completion by 
1965, turning out 60,000 tons/yr.; 
entire project is due on stream by 
1968. Soviet technicians will erect 
the facility. 


Canada: Alberta West Newsprint 
Mills Ltd. reports that construc- 
tion is under way on a $30-million, 
100,000-ton/yr. newsprint mill in 
Whitecourt, Alta. Designer and 
prime contractor is H. K. Ferguson 
Co., Cleveland. 


Great Britain: W. R. Grace & Co.’s 
Overseas Chemical Div. plans to 
have the United Kingdom’s first 
polyisobutylene plant on stream at 
Baglan Bay, South Wales, by the 
end of next year. The 8-million- 
lb./yr. facility will be designed 
and constructed by Parsons Power 
Gas, London, to produce polyiso- 
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* IF your Filtering, Screening or Straining operations 
are costing you more than they should— 

IF the results you want aren’t up to expectations— 

you need Ludlow-Saylor or Star wire cloth or screen. 


Whether your operation involves problems of 
corrosion, pressure, vibration, heat or abrasion... 
more than a century of experience in precision 
weaving of the best quality wire available promises 
the exact screen or cloth to produce a product that 
meets the toughest specifications. 


If one of the hundreds of weaves, meshes and 

metals in-stock doesn’t meet your requirements, 

we can promptly weave precisely what you need. 

The industry’s finest facilities and know-how are at 
your service. 


L-S and Star Cloth and Screens are woven 
from stainless steel, Monel, bronze, copper, 
brass, high carbon and oil-tempered steel, 
and virtually any metal that can be drawn 
into wire. 


LUDLOW-SAYLOR WIRE CLOTH COMPANY 


4347 WEST CLAYTON AVE. « ST. LOUIS 10, MO. 
Birmingham 512 No. 18th St. ¢ Chicago 6261 WestGrand Ave. « Oenver 1530 Carr St 
Houston 5630 Harvey Wilson Dr. ¢ Pittsburgh Union Trust Bldg 


STAR WIRE SCREEN AND IRON WORKS, INC. 
(L-S Subsidiary) Los Angeles, 2515 San Fernando Rd. 
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CPI NEWS BRIEFS... 


butylenes of molecular weights in 
the 600-2,000 range. Mixed butane. 
butylene feedstock, rich in igo- 
butylene, has been signed for, un- 
der a long-term contract with 
British Hydrocarbon Chemicals 
Ltd., which is constructing adja- 
cent petrochemical facilities. 


Canada: Turcot Paperboard Mills 
Co., a newly formed division of 
Kruger Organization (a Montreal- 
based management holding com- 
pany), reports that construction of 
a 30,000-ton/yr. boxboard and pa- 
perboard mill is nearing completion 
in Montreal, and this capacity is al- 
ready scheduled to be nearly dou- 
bled. Facilities at the new $8-mil- 
lion mill include what is described 
as the nation’s largest multicylin- 
der paperboard machine, 166 in. 
wide and over 500 ft. long. 


West Germany: Wintershall AG. 
and Ohio Oil Co. plan a 60-40 ven- 
ture, as yet unnamed, to construct a 
40,000-bbl./yr. crude oil refinery 
near Mannheim. Site is convenient 
for linking up with the Marseille- 
Karlsruhe crude pipeline. Tenta- 
tively scheduled products include 
gasoline, diesel and heating fuels, 
and an “unusually high percentage” 
of refinery gas for the communities 
in the Mannheim-Stuttgart area. 


Netherlands: Chemische Indus- 
tries Synres N.V. plans to add fa- 
cilities to its chemicals complex at 
Hoek van Holland, near Rotterdam, 
to produce 35,000 tons/yr. of amino 
resins, synthetic-resin dispersions, 
and plasticizers. Completion is 
scheduled for mid-1962. 


Canada: Hooker Chemicals Ltd. 
plans a $1-million expansion of its 
chlorine-caustic soda facilities in 
North Vancouver, B. C. Construc- 
tion will begin in the next few 
months. 


India: Cellulose and Chemicals 
Ltd. has been created to manufac- 
ture 240 tons/yr. of carboxymethyl! 
cellulose. Nippon Carboxy-Methyl- 
Cellulose Co., Tokyo, is foreign col- 
laborator. Neither site nor cost in- 
formation has been released, but 
the new Indian firm lists author- 
ized capital of $1.6 million. 
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HIGH SPEED 


COMPRESS 





ARRANG 
VERTICALLY 
HORIZONTAL 





Single-stage, high speed, pressure lubricated 

compressor offers new versatility. Here are six 

reasons why you will want to investigate this new model 

for your plant. 

¢ Improved AERTYTE Disc Valves 
life, quieter operation. 
Modern valve-in-head design. 
Gear-type oil pump—Driven by crankshaft, pump de- 
livers filtered, positive full force feed lubrication to 
all frame running parts. Safety switch automatically 
shuts down compressor in event of low oil pressure. 


You get longer valve 















e Horizontal or vertical arrangement using the same parts. 


e Durable construction—forged steel connecting rod and 
crank shaft; metallic packing and scraper rings; preci- 
sion fitted crosshead with full floating crosshead pin- 
all results in minimum maintenance. 


e Available now—from 20 to 100 hp; displacement 
from 108 to 1590 cfm. 


But this is just part of the story about Pennsylvania’s new 
Model 3F compressor. Learn all the facts in our new 
Bulletin No. 360. Write to Dept. A-11 for your copy, today. 


PENNSYLVANIA pune ann compressor comPANy 


Easton, Pa. - Earning Customer Confidence Since 1920 
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Canada: Golden Eagle Refining 
Co. of Canada plans to bring New- 
foundland’s first oil refinery on 
stream at Conception Bay by the 
end of this year. Installation wil] 
have 7,500-bbl./day capacity. The 
firm is a joint subsidiary of Ultra- 
mar Co. Ltd., London, and Cana- 
dian-Caribbean Oil Co., New York, 





















Uruguay: Obras Sanitarias del 
Estado has contracted to buy a 116- 
million-gal./yr. water treatment 
plant from Infilco, Inc., a subsidiary 
of General American Transporta- 
tion Corp. Due to be completed in 
mid-1963, installation will serve the 
residents of Uruguay’s capital city, — 
Montevideo. The $7.5-million proj- 

ect is the first to get U.S. assist- 
ance (Inter-American Development 
Bank, and Export-Import Bank of 
Washington) following the Alliance 
for Progress conference for eco- 
nomic development in Latin Amer- 
ica, held last August in Punta del 






































mater ; : a ~~ 10429-0C Este, Uruguay. 
COROLINE 505 LININGS... Poland’s current Five Year Plan 
reinforced with Type “F” glass (1961-65) includes the construction 
cloth are used for handling hot of a 95,000-metric ton/yr. alumi- 
detergents. Other applications in- alld ’ *Y; 
CORROSION - PROOF clude: Chemical Storage tanks, num glant—the country's lager 


at Konin. Capacity will be brought 


i tank ickli d r i 
ate dca, ei nny peter “a on stream in two stages, with full 
ie Teeth, edie. sual tone. on-stream date set for early 1965. 


lasting, COROLINE 505 provides France’s leading aluminum com- 
TAN K LI NIN GS proven resistance to most acids, pany, Pechiney (Compagnie de 

alkalis and solvents . . . and, fea- Produits Chimiques et Electromet- 
tures good temperature resistance without permitting age hardening. allurgiques Pechiney), will provide 
EASY APPLICATION IN SHOP OR FIELD: Applied in a “‘build- technical know-how, under the 
up” process, COROLINE 505 works easily with either trowel or terms of an agreement signed with 
brush. For steel or concrete surfaces, COROLINE 505 is generally the Polish state organization, Cen- 
reinforced with glass cloth. Application thicknesses vary from %2"’ trozap. 





to %6'’ depending on required operating conditions. 


Japan: Sumitomo Chemical Co. 
Ltd. has brought on stream in 
Niihama, Ehime prefecture, a plant 
to produce 25 tons/day of acetylene 
and 50 tons/day of ethylene. Proc- 
ess is licensed from Societe Belge 


Send today for the 
CEILCOTE COROLINE BULLETIN 
... it contains all the facts. 


CEILCOTE COMBINES MINDS, 








METHODS AND MATERIALS . .. : ‘ : 
. . for the design and de YAzote et des Produits Chim- 

construction of CORROSION- iques du Marly (SBA), Liege, Bel- F 
PROOF equipment and instal- gium. Both the acetylene and 

lations for all industries. ethylene products are high-purity P 

(99.9% +). Facility represents the R 

first simultaneous production of yi 

acetylene and ethylene in Japan. n 

¢ = Humble Oil & Refining Co. has : 

THE CEILCOTE COMPANY, INC. put into operation a fractionation p 

4836 RIDGE ROAD, CLEVELAND 9, OHIO unit at its Baytown, Tex., refin- ‘. 
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PERMATURN VALVES e sonew, we changed their colors, too. You'll find the new 
PERMATURN semic-steel valves bright red: a color just as bold as the design concept they represent. For 
Rockwell PERMATURN valves were designed to incorporate all the most-wanted valve features: to give 
you new valve versatility for easy services or tough ones. Steel PERMATURN valves are now gray and offer 


new standards of valve performance in the higher pressure services. 
To learn more about this exciting new valve line, write to Rockwell a oe ro) 
Manufacturing Company, 400 N. Lexington Avenue, Pittsburgh 8, Pm LS APE * 
Pennsylvania for a copy of the new Pocket Valve Guide. ROCKWELL 


“Trademark Rockwell Manufacturing Company 


PERMATURN VALVES 











DUPLICATE 
BATCHING 
OPERATIONS 





/ 








WITH THE NEW NIAGARA 
ELECTRIVOLUME METER 


Brings automation to liquid processing. Set the pointer to the quantity of liquid 
desired and push the button. The meter takes over from there. It automatically 
measures and delivers the preset quantity, when the flow has stopped it resets 
the quantity, ready to duplicate the delivery cycle when the starting button is 
again pressed. It’s as simple as that! 

To change the quantity for a new formula, just turn the pointer to the gallonage 
called for and the meter is ready. Should an emergency arise, a stop switch is 
provided to shut off the flow at any point in the delivery cycle. 


The Niagara Electrivolume Meter can be used to start or stop pumps, operate 
solenoid valves, signalling devices, electric relays and other processing equipment 
to make the meter the master control center for a complete series of operations. 
It can be used to actuate other Electrivolume Meters to automatically deliver 
other liquids in any desired sequence. There is virtually no limit to the extent 
which the Electrivolume Meter can be used to initiate and control process cycles. 

If you formulate liquid components, the Electrivolume Meter will assure 
complete uniformity of product at lower costs. Write for complete information. 


BUFFALO METER COMPANY, INC. 


Subsidiary of American Meter Company 


2917 MAIN STREET e BUFFALO 14, N.Y. 





Sales representatives throughout the nation 


CPI NEWS BRIEFS... 


ery. The 220-ft.-high tower proc- 
esses naphtha rerun stock for 
p-xylene and aromatics units. 


People 


Robert H. Perry, associate profes- 
sor of chemical engineering at Ok- 
lahoma University, has been named 
chairman of the school of chemical 
engineering. Perry is one of three 
editors of the 1962 edition of 
“Chemical Engineers’ Handbook.” 


Robert G. Capell is the new direc- 
tor of commercial development of 
Gulf Oil Corp.’s petrochemical de- 
partment. 


T. Robert Santelli and Jo M. 
Teague, Jr., have been named di- 
rectors of organic and inorganic 
research, respectively, at Owens- 
Illinois Glass Co. 


Bengt Leopold is the new director 
of Empire State Paper Research 
Institute, a research organization 
jointly sponsored by Syracuse Uni- 
versity’s college of forestry and 
Empire State Paper Research As- 
sociates, Inc., a nonprofit associa- 
tion of U. S. pulp producers. 


Philip S. Hessinger has _ been 
named vice president and manager 
of National Beryllia Corp.’s Re- 
search & Development Div., and 
Adolf J. Strott has been appointed 
vice president and manager of the 
firm’s Manufacturing Div. 


Marvin Chandler, president of 
Northern Illinois Gas Co., is the 
new chairman of the 40-man board 
of trustees at the Institute of Gas 
Technology. 


Tilden Batchelder has been pro- 
moted to director of pharmaceuti- 
cal manufacturing at Abbott Lab- 
oratories. 


Rupert T. Bradley has been ap- 
pointed production manager for 
Union Carbide Olefins Co. 


Arthur E. Humphrey, associate 
professor of chemical engineering 
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inside/outside 
WHEN THE PROBLEM IS CORROSION 


count on 
Anaconda 
hose 

of Teflon 


If you’re faced with the problems of 
corrosive atmospheres or of conveying 
corrosives, specify hose of Teflon* by 
Anaconda. These rugged, resilient con- 
nectors are being used to convey chemicals, 
steam, hot water, fuels, air, gas, liquids, 
semi-solids, and have proved the ultimate 
in durability and dependability. They are 
lightweight, flexible and serviceable at 
temperatures from —65° F to 450° F. 
Whenever you have a connector prob- 
lem, consult Anaconda. Select from hose 
ina wide variety of metals and materials 
meeting every requirement. Fast delivery 
from local distributor stocks. For more 
information write: Anaconda Metal Hose 
Division, Anaconda American Brass Co., 
P.O. Box 791, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 61-939 


*Teflon is a DuPont trademark 


ANACONDA 


METAL HOSE DIVISION 











DUST CONTROL 
BULLETINS 


You can save time when planning and save money when buying if you'll 
send for these DAY dust control bulletins. Each contains valuable informa- 
tion about dust control equipment and systems. Here’s general information 
plus useful technical data and specifications. Ask for any bulletins which 
interest you — they’re free. Check coupon below and mail toDAY. 





BULLETIN G-30—Describes the 
DAY Type ‘‘RJ’’ filter. An all 
purpose, versatile unit. Bulle- 
tin gives operating features, 
dimensions and specifications. 
BULLETIN D-20 — Dual-Clone 
dust separators — noted for 
their low resistance and high 
cleaning efficiency. Easy to in- 
stall, no maintenance, no mov- 
ing parts. 

BULLETIN 1-585 — Industrial 
Fans. Complete with helpful 
selection charts, capacity 
tables, dimensions and speci- 
fications. Information on spe- 
cial types and arrangements 
included. 






856 Third Avenue N.E. 
13, Mi 


BULLETIN F-75 — Reverse Jet 
Dust Filter Facts. Complete 
with specifications, typi- 
cal equipment layouts, capaci- 
ty and performance tables for 
DAY type ‘‘AC”’ filter. 
BULLETIN N-578 — Gives com- 
plete information about Style 
“A” rotary valves. Construc- 
tion features, specifications, 
dimensions and applications. 
“SCHLITZ DEFEATS DUST” — 
FOOD ENGINEERING magazine 
reprint describes all out dust 
control for 31/2 million bushel 
Schlitz.grain elevator. Request 
oe “*Schlitz’’ Defeats 
ust.” 


~/ 





P 


Please send Bulletins checked below: 


C) Bulletin G-30 
C1 Bulletin D-20 
C) Bulletin 1-585 


Name 


CD Bulletin F-75 
C Bulletin N-578 
C) “Schlitz Defeats Dust’ 


‘EFFICIENT DUST SNATCH- 
ERS'’ — Bulletin describes 
DAY’s part in providing maxi- 
mum safety and good house- 
keeping for starch packing 
building of large food proc- 
essor. 

BULLETIN 510—DAY Unit Dust 
Collectors. Complete, low cost 
unit designed for plants or ap- 
plications where central dust 
control systems are not prac- 
tical. 

BULLETIN 576 — “‘HV’’ heavy 
duty dust separator Rugged 
construction and lower initial 
cost than many light gauge 
galvanized type cyclones. 


tn Canada: 
The DAY Company of Canada Ltd 
15 Brydon Drive, Rexdale (Toronto), Ont. 


(0 “Efficient Dust Snatchers” 
0D Bulletin 510  ~ 
(C0 Bulletin 576 





Company Name. 





Address 





City. 


State. 








wt, The DAY Company 
wy 
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at the University of Pennsylvania, 
has been appointed director of the 
university’s school of chemical en- 
gineering. 


George Simon is the new manager 
of research and development at 
General Ionics Corp. 


Ernest W. Horvick has been named 
director of technical services for 
American Zinc Institute. 


Thomas F. Jacoby has been ap- 
pointed assistant technical di- 
rector for Alco Oil & Chemical 
Corp. 


Harold G. Shelton has been prv- 
moted to the newly created posi- 
tion of executive vice president of 
operations for General Aniiine & 
Film Corp. 


Robert A. Lubker has been elected 
vice president of research and de- 
velopment for Alan Wood Steel 
Co. 


Lloyd E. Elkins, production re- 
search director at Pan American 
Petroleum Corp., has been elected 
president of the American In- 
stitute of Mining, Metallurgical, 
and Petroleum Engineers. He 
takes office Feb. 20, to serve one 
year. 


Herbert M. Gross has been ap- 
pointed director of Abbott Labora- 
tories’ New Product Coordination 
Div., and Richard U. Schock has 
been promoted to director of chemi- 
cal research. 


G. Robert Couch has been ap- 
pointed technical advisor to the vice 
president.of Eastern operations at 
Climax Molybdenum Co. 


Bruce Graham and Gordon W. 
Newell have been elected director 
and assistant director, respectively, 
of Stanford Research Institute's 
newly formed Life Sciences Div. 


Frank C. DiLuzio is the new vice 
president of engineering for Fair- 
banks, Morse & Co.’s Beloit Group. 
Since May 1, he has been assistant 
to the president for research and 
development. 
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METHYL ACRYLATE 


ETHYL ACRYLATE 








> Distillation, or washing with caustic, to remove 
inhibitor may be eliminated. 


> With such a low inhibitor concentration . . . less 
catalyst is required to overcome inhibitor; poly- 
merization begins sooner and thus total polymerization 
time is shorter; there is less tendency for color develop- 
ment due to inhibitor. 


Methyl acrylate and ethyl acrylate containing only 
15 ppm monomethy] ether of hydroquinone are now 
available in commercial quantities from Rohm & 
Haas. Storage stability has been thoroughly tested. 
Even when exposed for several months to the highest 
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now available 
with only 


15 ppm 
INHIBITOR 








temperatures expected under the most unusual ship- 
ping or storing conditions, these acrylate monomers 
show no evidence of polymer formation. Grades con- 
taining 200 ppm inhibitor continue to be available. 


For monomer samples and literature, 
write to Dept. SP-29 


ROHM Fy 
HAAS = 


PHILADELPHIA S,PA. 
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fo) d gel-i(0) 


Cc 
~ control 


If storage holding or handling corrosive, caustic, or erosive solu- 
tions is a problem, BS&B’s Poxyglas tanks provide the most 
economical answer. Poxyglas storage structures are filament wound 
in a controlled pattern, which produces a structure of lightweight 
(lighter than steel of the same size) with high tensile strength. For 
the complete story on Poxyglas, write for Bulletin 45/115. 


POXYGLAS Headquarters, Ardmore Industrial Air Park, Ardmore, Oklahoma 
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Convention Calendar 


December 


18-19. Rensselaer Polytechnic Insti. 
tute, Materials Research Conference 


Troy, N. Y. 


26-31. American Assn. for the Ad. 
vancement of Science, Annual Meet. 
ing and Exposition of Science and 
Industry, Denver-Hilton Hotel, Den. 
ver, Colo. 


January 


9-11. American Society for Quality 
Control, American Institute of Elec. 
trical Engineers, Institute of Radio 
Engineers, Electronic Industries Assn, 
National Symposium on Reliability 
and Quality Control, Statler-Hilton 
Hotel, Washington, D. C. 


12-15. American Institute of Me. 
chanical Engineers, Annual Meeting, 
New York, N. Y. 


22-25. National Plant Maintenance 
and Engineering Show & Conference, 
Convention Hall, Philadelphia, Pa. 


23-26. Canadian Pulp & Paper Assn., 
1962 Annual Meeting of the Technical 
Section, Queen Elizabeth Hotel, Mont- 
real, Can. 


26-2. American Management Assn. 
Quality Control, AMA Academy, Sara- 
nac Lake, N. Y. 


31-2. University of California, Gas 
Chromatography Course, Los Angeles, 
Calif. 


February 


4-7. American Institute of Chemical 
Engineers, National Meeting, Hotel 
Statler, Los Angeles, Calif. 


5-9. American Society for Testing 
Materials, Committee Week Meeting, 
Statler-Hilton Hotel, Dallas, Tex. 


6-8. Society of the Plastics Industry, 
Reinforced Plastics Div. Conference, 
Edgewater Beach Hotel, Chicago, Ill. 


12-15. 12th National Exposition of the 
Air-Conditioning, Heating and Re- 
frigeration Industry, Great Western 
Exhibit Center, Los Angeles, Calif. 


18-22. American Institute of Mining, 
Metallurgical & Petroleum Engineers, 
Annual Meeting, New York, N. Y. 


21-23. Oklahoma State University, 
National Gas Conference, Stillwater, 
Okla. 


March 
1. Drug, Chemical & Allied Trades 


Assn., 36th Annual Dinner, Waldort- 
Astoria Hotel, New York, N. Y. 
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4-7, American Society of Mechanical 
Engineers, Gas Turbine Power Con- 
ference & Exhibit, Shamrock-Hilton 
Hotel, Houston, Tex. 


5-8. American Society of Mechanical 
Engineers, 7th Annual Gas Turbine 
Conference & Products Show, and 2nd 
Annual Process Industries Conference, 
Shamrock-Hilton Hotel, Houston, Tex. 


13-14. Manufacturing Chemists’ Assn., 
2nd Symposium of Packaging of 
Chemical Products, Chase-Park Plaza 
Hotel, St. Louis, Mo. 


13-15. Southwest Research Institute 
and Research Branch, Office of the 
Chief of Ordnance, Dept. of Army, 
Symposium. on Application of Sta- 
tistics and Computers to Fuels and 
Lubricants Research Programs, Gran- 
ada Hotel, San Antonio, Tex. 


14-16. Instrument Society of America, 
12th Annual Conference on Instru- 
mentation for the Iron & Steel In- 
dustry, Hotel Roosevelt, Pittsburgh, 
Pa. 


15-23. American Society of Tool & 
Manufacturing Engineers, Engineer- 
ing Conference an] Exhibit, Cobo Hall, 
Detroit, Mich. 


19-83. National Assn. of Corrosion 
Engineers, Annual Conference and 
Show, Municipal Auditorium, Kansas 
City, Mo. 


18-22. National Assn. of Corrosion 
Engineers Meeting, Municipal Audi- 
torium, Kansas City, Mo. 


20-29. American Chemical Society, 
National Meeting, Washington, D. C. 


April 


2-4, National Petreleum Refiners Assn. 
Annual Meeting, Granada Hotel, San 
Antonio, Tex. 


9-10. Instrument Society of America, 
4th National Chemical & Petroleum 
Instrumentation Symposium, Wilm- 
ington, Del. 


9-13. American Welding Society, 43rd 

Annual Convention & Welding Exposi- 

tion, Cleveland Public Auditorium and 

_ Cleveland Hotel, Cleveland, 
io. 


17-19. American Society for Metals, 
Regional Conference & Exhibition: 
Materials and Materials Processing 
for the Petroleum, Petrochemical and 
Chemical Industries, Shamrock-Hilton 
Hotel, Houston, Tex. 


24-25. Chemical Engineering & South- 
west Research Institute, Management 
of Petroleum and Petrochemical Op- 
—_— Granada Hotel, San Antonio, 
ex, 



















OVER | 


.PRESSURE 
PROTECTION 


Wherever, whenever pressure must be con- 
tained, the BS&B Safety Head provides func- 
tional, practical, and economical protection. 
Rupture Discs are available in pressure 
ratings from 5 to 100,000 psi., in sizes 
from 4% to 44’. Discs come in a wide 
selection of corrosion resistant mate- 
rials. The Safety Head functions as a 
primary, secondary relief device, or as 
an operational pressure release de- 
vice. For the complete safety head 
story, ask for Bulletin #77-117. 


SAFETY HEAD Headquarters: 
7500 E. 12th Street, 
Kansas City, Mo. 
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THIOKOL 
MUZZLES 
MISSILE 
MUSCLES 


Thiokol Chemical Corpora- 
tion makes the “muscles” 
for missiles at the giant 
Longhorn Ordnance Works, 
Marshall, Texas. Keeping 
the latest in solid missile 
fuels from “blasting off” in 
production, yet controlling 
the flow of such hot stuff 
to motor cases, was the 
problem. 


Thiokol’s answer was Farris 

Flex Valves... providing full 
pipe capacity for hard to 
handle solids, along with 
5 quick and positive shut-off. 
Other factors influencing 
Thiokol’s selection were the 
vibration-absorbing quali- 
ties of Farris Flex Valves 
and the absence of internal 
parts and obstructions to 
block the flow of dangerous 
materials. 


Controlling the flow of hard 
to handle acids, abrasives, 
corrosives, liquids, solids, 
powders and slurries is a 
Flex Valve specialty proved 
in thousands of successful 
applications during the last 
25 years. 








FLEXIBLE VALVE CORP. 


501 COMMERCIAL AVENUE 
PALISADES PARK, N. J. 
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NEW EQUIPMENT... 


continued from page 100 


erators for larger-sized valves can 
be specially ordered.—Ju-No Sup- 
ply Corp., Clearwater, Fla. 100D 








Belt filter 


Unit cures web tracking 
and wrinkling problems. 

This updated belt filter elimi- 
nates the common bugaboo of such 
units—a web that wrinkles and 
won’t track properly. Called the 
D-O Webtrol filter, unit has a 
three-roll system that controls belt 
position, removes cloth wrinkles 
and backwashes belt. 

Belt passes over a bowed dis- 
charge roll, which spreads filter 
cloth, removing wrinkles. Next, 
belt goes to an adjustable washing 
roll, where a water-wash knocks 
solids off cloth. Clean cloth then 
travels over a tracking roll that 
can move vertically to tighten 
filter web, or move from side to 
side to reposition belt. A device 
beside the tracking roll senses belt 
misalignment and adjusts tracking 
roll.—Dorr-Oliver Inc., Stamford, 
Conn. 212A 





Flowmeter 


Electromagnetic unit can measure 
fluids and nonuniform slurries. 


Capable of measuring flow of 
any liquid, including viscous 
fluids, with no more pressure loss 
than that of an equivalent length 
of pipe, this electromagnetic meter 
is said to be accurate within 0.5% 
of full-scale calibration for both 
laminar and turbulent flows. It 
responds to fluid velocity only, pro- 
viding true volumetric readings 


and is effective at ambient tem- 
peratures to 150 F., liquid pres- 
sures to 240 psi. at 200 F. 

Having obstructionless design, 
the meter permits in-place clean- 
ing. Its flow tube is Teflon-lined, 
and electrodes are made of stain- 
less steel. 

Signal leads are positioned sym- 
metrically, balancing all signals at 
zero flow to eliminate zero errors 
at their source; unit is thus un- 
affected by fluid conductivity 
changes. Preamplifier may be lo- 
cated at the recorder, transmitter 
or in between. A range switch on 
the preamplifier adjusts full-scale 
reading to one-half or one-tenth of 
calibrated full flow. Continuous 
range adjustment is available as 
an option.—The Hays Corp., Mich- 
igan City, Ind. 212B 








Compressed air dryer 


Three-stage unit cleans and dries 
compressed instrument air. 


Rated at a maximum of 10 std. 
cu. ft./min. at 100 psi., dryer sys- 
tem can lower dew point of air to 
—100 F. and remove oil to 2 ppm., 
according to the manufacturer. 

Air first enters a moisture sepa- 
rator, then passes into a filter that 
removes oil fumes and dirt as fine 
as 3 microns in size. Third stage 
contains desiccant for lowering 
dew point or oil content. Condition 
of the desiccant is indicated by 
comparison of color with a color- 
coded chart on the transparent 
shell of third stage. 

Available as a complete three- 
part package or in any combina- 
tion of basic units, system is de- 
signed for use in paint-spraying 
operations, and pneumatic instru- 
ment systems. — Wilkerson Corp., 
Engelwood, Colo. 212C 
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Dust sampler 


Automatic instrument records gas 
and dust concentrations on tape. 


Called the Phototape Sampler, 
this instrument automatically col- 
lects dust samples on a paper tape, 
evaluates them and records the 
concentration on a strip chart. By 
using sensitized tapes, unit can 
also measure concentration of 
phosgene, hydrogen sulfide, chlo- 
rine and other gases. 

Unit draws air through a }-in.- 
dia. spot on a 1-in.-wide paper 
tape, then passes tape under a 
photoelectric head for optical den- 
sity reading. Concentration and 
time of sampling are then recorded 
on a strip chart being driven by a 
synchronous motor. 

Consisting of two companion 
units, the system can be set to 
sample the atmosphere at any in- 
terval, and for any length of time 
(up to two hours).—Gelman In- 
strument Co., Chelsea, Mich. 213A 








Liquid level indicator 


Horseshoe magnet follows rise 
and fall in liquid level. 


For use in either open or pres- 
surized vessels, this instrument 
can monitor level of liquids with 
Specific gravities from 0.7 to 1.1. 

A partially submerged cylinder, 
Suspended from a spring, follows 








NO JOB TOO 
» OVUGnH 


ACIDS @ ABRASIVES & CORROSIVES 
LIQUIDS & SOLIDS & POWDERS @ SLURRIES 








The toughest, longest-service valves you can use in 
pipelines carrying corrosive, abrasive, even explosive 
materials... wet or dry... that knock out ordinary 
valves in a matter of hours. In abrasive service, for 
example, Farris Flex-Valves outlast metal 11 to 1. 
Farris Flex-Valves become an integral part of your 
pipeline and provide full pipe capacity with nothing 
to block flow. They operate clean . . . even with solids 
in suspension or wet cement. And, they’re as easy to 
keep clean as the pipes themselves. 





Wide choice of flexible valve bodies for every process 
requirement. Manual or motor-operated types as well 
as metal-enclosed SuperSeal designs for high pres- 
sures and hazardous service. 


No Obstructions, Pockets, 


> Non-Clogging 
Or Internal Parts 


> Corrosion-Resistant 

> Full Pipe Capacity > Tight On Grits To %” 

> No Freeze-Up In > Maintenance-Free 
Outdoor Service > Absorbs Vibration 





Write For Your Free Copy Of The Farris Flex-Valve Catalog, FLI16R 
As Well As Helpful Application Bulletin, FL935 





Guaranteed Not To Plug Or Your Money Back 


~ FLEXIBLE VALVE CORP. 


501 COMMERCIAL AVENUE 
PALISADES PARK, NEW JERSEV 


AFFILIATES: Farris Engineering Corp. * Farris Combustion Controls Corp. « Farris Universal Machine Corp. 
Farris Industries Canada Ltd. « Farris Engineering Ltd., London, England 
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Fast, intermittent trap action vas 
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the rise and fall of the liquid, A 
metallic ball on the upper part of 
the cylinder is tracked by a swivel. 
mounted horseshoe magnet. After 














E fe magnet’s movement is translated 
ke + into the movement of a wiper arm 
2 ; on a potentiometer winding, signa] 
i Bs is electrically transmitted to a 
& a calibrated dial—Thomas A. Edi- 
b son Industries, McGraw-Edison 

Co., West Orange, N. J. 213B 
4 











Nicholson weight-operated 
traps for gas, air, steam and 
gasoline service 








This sectional illustration describes the fast, intermittent action 
of Nicholson weight-operated traps for pressures up to 1500 Ibs. 
3ut don’t let that float fool you. This trap is float-actuated, not 
float-operated as are other float-type traps. Here’s how this exclu- 
sive Nicholson feature works. 

When water enters the trap the float rises, eventually actuating 
the weight latch to release the counterweight, which then falls, 
lifting the discharge valve wide open . . . instantaneously. A link 
latch holds the valve open until discharging water lowers the 
float, actuating the rising counterweight to re-engage the weight 
latch. The discharge valve is then released by the link latch and 
closes instantaneously. 

This rapid, intermittent opening and closing action is a feature 
you'll find only in Nicholson weight-operated traps, including 
models JR for pressures to 250 Ibs., WO and B to 650 Ibs., and C 
to 1500 lbs. Mail coupon for Catalog 500. 





Gas scrubber 


Unit’s geometry provides double 
scrubbing action, upping efficiency. 


‘ntrained solids may be knocked 
out of high-temperature gases by 
this scrubber that subjects the 
vapors to a double scrubbing ac- 
tion as they pass through a bank 
of venturis. 

At each venturi mouth, a nozzle 
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throat. Thus, the faster-moving 
gas stream passes through the 
slower-moving water spray. Effi- 
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“KNOW-HOW” 
MAKES A BIG 
DIFFERENCE, 
TOO! 


In chemical milling operations two things 


have to be right for best results— 
1. The equipment 
2. The way it is used 

The overall thing that ties them both to- 
gether is “know-how”. 

What's so new about that? 

Nothing, except that Morehouse-Cowles 
representatives continuously run into cases 
where one or both are wrong. And then the 
news is bad—quality and volume suffer, costs 
skyrocket. 


Because of the “know-how” gained from 
broad experience with the most popular mill 
of its type on the market, they have been 
able to produce spectacular improvements 
in many instances. Production rates are be- 
ing upped from 2 to 10 times on products 
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New refining process at International Salt shows... 





from first-effect evaporator, dissolving half the salt. Internal 
heater parts are of MONEL alloy 400. Steam is injected from 
second heater, bringing temperature to 222°F Hot brine exits 
to saturator and thickener where salt is completely dissolved 
and Ca.SO; separated. 


How MONEL Alloy 400 checks corrosion by NaCl 


At their Avery Island, La. mine, The International Salt 
Company has the first full-scale salt refinery based on the 
Recrystallizer process. This revolutionary method of salt 
refining utilizes the difference in solubility of NaCl and its 
major impurity CaSO, to produce 99.99% pure salt. 


The economical Recrystallizer process: 


—eliminates costly lime and soda ash treatments used in 
conventional salt refining. 

—eliminates tubular heat exchangers, reducing maintenance. 

—eliminates two of the four expensive evaporators used in 
conventional refineries. Employs a double-effect Recrys- 
tallizer instead of a quadruple-effect forced-circulation unit. 

—minimizes the chance of salt contamination through the 
use of MONEL* alloy 400 in the settlers, evaporators and 
heaters. The outstanding resistance of this nickel-copper 
alloy to chloride corrosion protects product purity, 


For more information about MONEL alloy 400, write for 
technical bulletin T-5. 


*Registered trademark 








Step 2: Hot brine is completely clarified at 220°F and flash cooled 
to about 180°F, releasing vapor which is used in the first contact- 
heater. Concentration of brine plus reduction of temperature pre- 
cipitates some pure salt crystals. First effect evaporator is made 
of Alloy 400. 


Step 3: Recrystallized sodium chloride, suspended in saturated 
brine, is handled by this first effect settler—made of MONEL 
alloy 400. The slurry is thickened so that clarified mother liquor 
can be pumped to the second effect settler for further evapora- 
tion. Approximate temperature is 175°F. 





Higame 
Paes ae 


Step 4: Hot brine at 175°F enters the second effect flasher from 
the first effect settler and is flash cooled to 130°F. This yields salt 
and vapor. Crystallized salt settles down elutriating legs and is 
withdrawn periodically. Temperature range is 120-140°F. Metal 
for the unit is MONEL alloy 400. 











Step 5: Slurry from the second effect flasher is thickened in the 
second effect settler. The clarified brine is then pumped back to 
the feed tank for slurrying more rock salt. The second effect set- 
tler is made of steel clad with MONEL alloy 400. This plant pro- 
duces 15 tons of 99.99% pure salt every hour, around the clock. 








HUNTINGTON ALLOY PRODUCTS DIVISION q 
Al — = THE INTERNATIONAL NICKEL COMPANY, INC. 
HUNTINGTON 17 iKCO WEST VIRGINIA 49 HA 


NICKEL-COPPER ALLOYS Car 
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POSITIVE CONTROL OF MATERIALS FLOW 




















Ci | Learnt. 


~Y THerRe's a 
BeTreR waY 
to Proportion 


LIQUIDS TO 
SOLIDS! 


y 


“e 


Does your present proportioning sys- 
tem suffer from short range limitations? 
Can one unit run empty and waste in- 
gredients . . . spoil end product? B-I-F 
offers a new concept in the control of 
liquid to solid proportioning in the com- 
bination of its continuous dry materials 
weigher and its closed loop metering sys- 
tem. Fail-safe system —- automatically 
stops when either unit is empty . . . pre- 
vents ingredient waste and product spoil- 
age. Forced balance weighing principle 
provides wide range, greater accuracy. 
System governed by simple gravity flow 
... Operates automatically, continuously 
...features explosion-proof construction! 


Free Facts 


B-I-F continuous liquids-to-solids 
proportioning system adapts to a wide 
range of applica- 
tions. Spray nozzle 
easily applied on 
liquid unit. Request 
complete details . . . 
write for free facts 
today! 





BiF Industries N 


MP HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 








NEW EQUIPMENT... 


as 0.05 microns is claimed to be 
higher than 99%. — Buell Engi- 
neering Co., Inc., New York. 214A 





Radiation monitor 


Self-contained unit stands guard 
continuously in radiation areas. 


Wherever radioactive materials 
are stored or handled, this 24-hr. 
monitor signals with audible tone 
and/or flashing light whenever 
radiation exceeds any preset level. 

Covering the range from 80 kev. 
to 2 mev., the instrument is ac- 
curate within +15% of actual in- 
tensity at temperatures from 20 to 
120 F. The reading cannot fall 
back when the dose exceeds full- 
scale level. Alarm may be given at 
any point from 20 to 100% of full 
scale. 

Called the VAMP, the beta-gam- 
ma unit comes in any of five 
ranges: 1-10, 0-20, 0-30, 0-40, and 
0-50 mr./hr.—The Victoreen In- 
strument Co., Cleveland. 217A 











Surgeproof manometer 


Built-in safety valves prevent 
fluid loss from overpressure. 


Neither sudden nor gradual 
pressure surges can make this in- 
strument lose its fluid, because of 
two built-in safety valves that pre- 
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CHROMALOX ELECTRIC 
HEATING EQUIPMENT 


For process or 
protective pipe heating 


Chromalox Circulation Heaters 
may be used for heating solu- 
tions and heat transfer media 
conveyed through pipes. Tem- 
peratures up to 600° F. 


External heat may be applied to insulated or unin- 
sulated pipelines by: 

A—Flexible heating cable for temperatures to 450° 
F.; B— Strip Heaters up to 750° F.; C — Tubular 
Heaters up to 1100° F.; D—Strip or Tubular Heaters 
to prevent valve freezing. 

E—Radcor heat transfer 

systems up to 600° F, 


15,350 to 510,000 btu 
rated Radcor heat transfer 
systems for heavy-duty 
heating of jacketed pipe- 
lines, jacketed kettles, rolls, 
platens, molds and dies. 





The Chromalox Electric Heating Units above 
can provide you with economical and efficient 
heat for heating pipe lines whether to prevent 
freezing, maintain free materials flow or pro- 
vide elevated temperatures for heat transfer 
media. Among the advantages are around-the- 
clock dependability, uniform heat transfer, 
exact temperatures and manual or automatic 
thermostatic controls. Units are available with 
operating temperatures up to 1100° F., many 
from stock for immediate shipment. 


FOR HELPFUL HINTS—send for Chromalox 
and Radcor Literature on Pipe Heating. 


wi-36 





EDWIN L. WIEGAND COMPANY 
7514 THOMAS BLVD., PITTSBURGH 8, PA. 
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PROCESS SYSTEM RELIABILITY 
BEGINS WITH BARTON INSTRUMENTS 


Sooner or later, excessive maintenance, costly inaccuracy and 
questionable dependability are the problems you face with 
many differential pressure instruments—but not with Barton. 
Built on the original, patented, rupture-proof dual-bellows 
principle, all Barton instruments—indicators, recorders, 
switches, transmitters, controllers, integrators—deliver uner- 
ring accuracy, minimum maintenance, immunity to effects of 
overranging and, above all, unmatched dependability. What- 


ever the application, whatever the instrument need, don’t buy 


4 


problems — buy Barton. 








A COMPLETE — 
LINE OF FLOW, AP, 
AND LIQUID LEVEL 
INSTRUMENTS 








NEW EQUIPMENT .. . 


vent fluid loss from either excess 
pressure or vacuum. When pres- 
sure surge is over, instrument re- 
turns automatically to normal op- 
eration. 

For measurement of pressure, 
vacuum or differential pressure, 
unit (Relcon Type 5) has standard 
i-in. fittings and temperature- 
compensated scales.—Relcon, Inc. 
New York. 217B 








Pipe repair clamp 


Broken or split process pipes may 
be repaired in the field. 


A wrap-around pipe repair 
clamp can speed maintenance on 
asbestos-cement, cast iron or steel 
pipes that suffer circumferential 
breaks, splits or holes. It may be 
used where pipe ends are deflected 
up to 4 deg. or offset 1% in. 

Sealing is accomplished with a 
cloth-backed rubber gasket that 
requires no trimming while being 
fitted, and cannot pull apart on 
out-of-round pipes—instead it con- 
forms automatically to any pipe 
shape. 

The clamp may be applied by 
an unskilled workman since it is 
simply wrapped around the pipe, 
slid into position and tightened. 
All the bolts are aligned in one 
direction so they can be tightened 
from one side in the most con- 
venient position. 

Size range is 2 to 12 in., fitting 
pipes with O.D.’s of 2.38 to 14.5 
in. Clamp is 6 to 30 in. wide, and 
provides 3%-in. adjustment on di- 
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Cleaver-Brooks exclusive: 
Patented hinged doors that open quickly, easily 


Hinges for boiler heads are not alike. Some serve no 
useful purpose — they’re merely window dressing. 
The patented hinges found only on Cleaver-Brooks 
boilers are strictly of functional design. Both front 
and rear doors swing open quickly and easily — close 
again with little effort. There’s no need to disconnect 
a lot of pipes, fuel and power lines every time you 
inspect the boiler. And the refractory swings clear of 
the tubes, too, because it’s contained in the rear door. 
Hinges on a Cleaver-Brooks boiler are adjustable to 
assure a tight boiler door after every opening. An- 
other reason why it pays to insist on Cleaver-Brooks, 


PERFORMANCE PROVES THE ENGINEERING 
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Your Cleaver-Brooks agent can tell you more about 
other Cleaver-Brooks boiler features. Contact him for 
more information on the performance that proves the 
value of engineering excellence. 

Write for free booklet, “How to select a boiler.” 


Brooks: 


Cleaver 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


Dept. P, 345 E. Keefe Ave., Milwaukee 12, Wis. 


EXCELLENCE OF CLEAVER-BROOKS BOILERS 
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THE PRACTICAL ECONOMICAL 
APPROACH T0 AUTOMATIC 
BATCH WEIGHING 








UPPER FRAME CON- 
TROLS FEED OF MATERI- 
AL INTO HOPPER...COM- 
BINES SLIDE GATE, GATE 
VALVE AND REQUIRED 
TYPE OF FEEDER 





HOPPER FRAME CON- 
TAINS FLEXURE-MOUNT- 
ED HOPPER WHICH LIM- 
ITS FORCE TO A VERTICAL 
COMPONENT OF SPECIAL 
WEIGHT TRANSMITTER 
- « « THE HEART OF THE 
WEIGHING SYSTEM 





LOWER FRAME CON- 
TROLS DISCHARGE FROM 
THE HOPPER... IS 
EQUIPPED TO MEET 
SPECIFIC APPLICATION 
REQUIREMENTS 





This is Unitized Weighing: the custom-assembly of pre-engineered 
units to meet individual feed and discharge requirements . . . elimi- 
nate high engineering costs, system experimentation, trial and 
error. All components are job-tested and proved. The Unitized 
Weighing system for your batch weighing operations can be placed 
in your production line with a minimum of down-time, give you 
maximum weight control flexibility and dependability now and for 
future needs. 


WRITE FOR BULLETINS 


Bulletins 60 & 70 describe W&C/T-W Conveyor Scale Systems 
Bulletin 14 describes W&C/T-W Automatic Batch Weighing Systems 





Weighing & Controls, Inc. | COMPANY 
subsidiaries ¢ © OMpUDyne Corporation 


HENDERSON ROAD « KING OF PRUSSIA, PENNSYLVANIA 











NEW EQUIPMENT .. . 


ameter so that a single unit will 
fit a large number of pipes.— 
Dresser Mfg. Div., Dresser Indus- 
tries, Inc., Bradford, Pa. 218A 














Scanning gage 


Set point is positioned vertically to 
facilitate spotting of deviations. 


To help an operator quickly 
notice a deviation from a set point 
of one of many instruments of an 
indicating control station, a scan- 
ning gage permits vertical posi- 
tioning of a set point regardless 
of actual set-point value. 

Thus, the operator can easily 
scan a large number of instru- 
ments whose indicators should all 
be pointing to ‘‘12 o’clock.” To use 
the scanning feature, the set-point 
indicator is turned to the proper 
point on the dial. The indicator, 
process indicator and dial are then 
positioned simply by turning an 
adjustment knob behind the gage. 

The unit provides continuous in- 
dication of controller output.— 
Fischer & Porter Co., Warminster, 
Pa. 220A 





High-vacuum valve 


Low vapor-pressure soft-metal 
seating material seals tight. 


An all-metal 1-in. valve operates 
at pressures below 10°° mm. Hg. 
The soft-metal seating material 
with a reflowable feature provides 
reliable vacuum-tight closure and 
unlimited seat life, according to 
the manufacturer. 

Valve closure is made by fore- 
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Beckman has the instrument that’s 
made to order for your oxygen meas- 
urement application. For Beckman 
has the most complete line of Oxygen 
Analyzers from which to choose. 
Measure 0, in ranges from parts per 
million to 100%-—with sample hand- 
ling equipment to meet your most 
exacting requirements. 

Your Beckman Sales Engineer has 
the answers to your questions on pro- 
cess Oxygen Analyzers. Contact him 
for complete details, or write for 
Data File 14-50-08. 














Wherever continuous oxygen measurement must be accurate...Beckman has the right answer! 


MODEL F'-3 operates on a paramagnetic principle found only in 
Beckman® Oxygen Analyzers. Assures fast response, great sensi- 
tivity, and simple operation. And the F-3 has dual ranges that are 
directly linear. Read oxygen concentration from a self-contained 
meter or a standard potentiometric recorder. The Model F-3 is 
ideal for wide ranges of analyses—from 0-1% to 0-100%-—and 
suppressed ranges are available, too. 

MODEL G-2 also utilizes the paramagnetic principle of operation. 
Supplied with potentiometric recorder modified to provide automat- 
ic instrument zeroing for critical analyses. The Model G-2 is ideal 
for narrow and highly suppressed ranges—0-1000 ppm to 99-100%. 
MODEL 80 TRACE OXYGEN ANALYZER operates on the electrolytic cell 
principle. This dual range instrument provides highly accurate 
linear measurement in the parts per million ranges. The Model 80 
is particularly suited for monitoring gases in which oxygen content 
must be extremely low—from 0-5 to 0-500 ppm. 

ALSO AVAILABLE AND READY TO SERVE... a complete line of portable 
laboratory oxygen analyzers. 


Beckman INSTRUMENTS, NC, 





SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 


Fullerton, California 














FOAMGLAS*° Insulation 
works for 

ARABIAN AMERICAN 
OIL COMPANY 





The world’s first plant specifically de- 
signed to make refrigerated liquefied 
petroleum gas available for tanker ship- 
ment is being built by the Arabian Ameri- 
can Oil Company in Ras Tanura, Saudi 
Arabia. Moistureproof, incombustible 
FOAMGLAS insulation manufactured by 
Pittsburgh Corning plays a vital role in 
this $7-million facility. 

Butane, propane or a blend of the two 
will be produced at the rate of 4,000 barrels 
per day. This refrigerated processing in 
climatic temperatures that reach 120°F. 
puts tough demands on the insulation. 
FOAMGLAS, a cellular glass insulation, 
works best. 
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For example: steel tanks 108 feet in 
diameter and 49 feet high must store lique- 
fied propane gas at —43°F. FOAMGLAS 
insulates these tanks from top to bottom to 
maintain this temperature; piping that 
contains compressed gas is overcoated with 
FOAMGLAS; equipment that must be 
kept completely moisture and vapor free 
is protected with FOAMGLAS. 

Write for our Industrial Insulation Cata- 


log. Pittsburgh Corning Corp., Dept.HH-121, 


One Gateway Center, Pittsburgh 22, Pa. In 
Canada: 3333 Cavendish Blvd., Montreal, 
Quebec. For specifications and local offices, 
see our Chemical Engineering Catalog in- 
sert, pages 1495-1498. 


PITTSBURGH 





CORNING 
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Take Guesswork Out of 
Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 

In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant laboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
tory machines. 





lab Crushing Rolls: Special lab design. Two models: 
8 x'5 in. and 12 x 12 in. rolls. Capacities to 10 
tph. Both models adjust down to 20 mesh. Tires of 
high carbon forgings. Automatic feeder, adjustable 
controls. 





lob Jaw Crusher: Crushes hardest rocks at %2 to 
¥% in. settings. Roll jaw action — no clogging. Feed 
opening 2 x 6 in. Capacity to 1900 Ibs. per hr. at 
2 in. setting. Instant adjustment. Manganese jaws, 
teversible shield. 





lab Swing-Sledge Mill: 5 x 6 in. opening takes 
soft, medium, tough or fibrous feed. Capacity to 1 
(ph. Fines regulate from 1 in. to 20 mesh. Choice 
of gratings, hammers (or knives). 





Sample Grinder: Disc type grinders for dry, friable 
soft or medium materials. Three sizes —6 in.. 10 
im, and 14 in. take feed as coarse as %4 in. Pro- 
duces 100 mesh fines at capacities to 200 Ibs. per 
hr. on largest model. Regulate 10 to 100 mesh. 
M-Operation adjustment. 


STURTEVANT 


MILL COMPANY 





100 CLAYTON ST., BOSTON 22, MASS. 


NEW EQUIPMENT... 


ing a modified knife edge into the 
soft indium-alloy seat. A _ slip- 
clutch handle controls the pene- 
tration, and permits approxi- 
mately 200 closures before the 
seating alloy needs to be reflowed. 
A reflow heater can be applied 
without removing the valve from 
the system. 

The valve is available in two 
styles—right-angle and cross. 

The stainless steel units have 
all joints on the vacuum side uni- 
formly smooth to eliminate 
sources of virtual leaks. In the 
closed position, both valves have 
a normal leakage conductance of 
less than 10“ liters/sec.—Kane 
Engineering Laboratories, Palo 
Alto, Calif. 220B 





Microporous filter 


Device removes all particles larger 
than 0.3 micron from liquid, gas. 


The only flow in and out of this 
inline filter is through a micropor- 
ous element that retains solid par- 
ticles down to 0.3 microns in size. 
The filtering element is attached 
separately to the mounting head 
so the case can be removed with- 
out breaking line connections. 

Elements are offered in seven 
grades each of microporous porce- 
lain and stainless steel, eight 
grades of microfine stainless steel 
screens and four grades of bonded 
glass fiber. With inlet connections 
of 34 through 1 in., the units can 
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now! 


measure 
density of 
surface active 
materials 
accurately... 





and in less 
than 1 minute 

—without 
sample change! 





Now you can measure the density 
of materials having a tendency to 
adsorb constituents of air—without 
using liquids, gas pressure deter- 
minations, or temperature control. 
New optional inert gas purge fea- 
ture of Beckman® Air Comparison 
Pycnometer makes it possible. Or 
take rapid, non-destructive measure- 
ments on any irregular, powdered or 
porous solid with standard modes of 
operation. The Pycnometer is com- 
pletely portable and easy to operate 
—ideal for laboratory, industrial or 
field use. 


ACCURACY: better than 0.1 cc. 

REPEATABILITY: better than 0.05 cc. 

SAMPLE CONTAINER VOLUME: 50 cc., 
approximately 

SAMPLE CONTAINER SIZE: 1142” 1.D. x 
154” deep 

READOUT: Digital to tenths of acc., 
readable to hundredths of a cc. 


For complete details on the Air Com- 
parison Pyenometer, contact your 
nearest Beckman laboratory appa- 
ratus dealer or write direct for Data 
File 14-50-23. 


Si =lod -4a0t= lab INSTRUMENTS, INC, 


SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 


Fullerton, California 
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CORROSIVE 
SERVICE 









SAR et SARE tty: 





In many metals including... 
STAINLESS STEEL 

MONEL ¢ NICHROME 
PHOSPHOR BRONZE 
ALUMINUM 
BRASS ¢ COPPER 


For many uses involving... 
FILTER CLOTH e SIEVES 
STRAINERS ¢ SCREENS 
BACKING CLOTH 

WIRE GUARDS 

BOLTING CLOTH 

SPACE CLOTH 

BASKETS 

















If you have a tough corrosion problem and need wire 
cloth or wire cloth parts, here’s a source of supply that 
knows the answers. We are proud of the quality of our 
cloth...accurate mesh count, close tolerance wire di- 
ameter, precision weaving...plus the know-how neces- 
sary to specify the proper alloy for your service conditions. 
Write or call us today if you have a problem 


calling for anti-corrosive wire cloth or wire 
cloth parts. Send for Bulletin F-C. 


Wire Gloth 
COMPANY 


351 Verona Avenue ¢ Newark 4, New Jersey 
Teletype: NK607 e Tel.: HUmboldt 3-7700 
Representatives in all principal industrial areas 






U 
NEWARK 
fotACCURACY 








NEW EQUIPMENT .. . 


be used with system pressures to 
250 psi.—Selas Flotronics, Div. of 
Selas Corp. of America, Spring 
House, Pa. 223A 








Fluid sampler 


Device takes vertical ‘slice’ from 
stream, obtains uniform sample. 
Originally designed to measure 
particulate contamination in mis- 
sile-propellant loading systems, a 
fluid sampler takes a representa- 
tive sample of the material flowing 
in any pipe. The unit is said to 
predict within 2.5% the properties 
of mainstreams containing ex- 
treme density gradients. 
Settling errors are eliminated by 
taking a specimen covering the 
full vertical cross-section of the 
stream. Suitable for use with high- 
pressure flows, the device can be 
used with any liquid, gas or com- 
bination, under virtually any con- 
ditions. — Wyle Laboratories, El 
Segundo, Calif. 224A 








Fork truck 


High-capacity unit has pneumatic 
tires, power equipment. 

Speed is the keynote of a new 
fork truck said to include design 
and engineering improvements not 
available on most other machines. 
Compared with the company’s own 
previous models, the truck has 
faster acceleration and _ travel 
speeds, higher lift/lower speeds, 
shorter turning and more-positive 
traction. 

Power steering and brakes, an 
overhead guard, and premium- 
grade pneumatic tires, are stand- 
ard equipment on the unit. It 
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STAINLESS Syisisil 


HEATING AND COOLING COoOrILs 


py MARLO 
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: SPECIFICATIONS 
To Heat and Cool Fluids 
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To Condense Gases 
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To Evaporate Liquid 
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Available with “2”, %”, or %” O. D. Tubes 
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Coil Assemblies Available Up to 48%” wide, 
26” deep, 14-feet tube length and Fin Spacings 
of 4 to 10 per inch. 
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Other Stainless Steel Heat Transfer 

Equipment by Marlo for the Chemical Industry: 

COOLING TOWERS ¢ AIR WASHERS 
EVAPORATIVE CONDENSERS 








B 
For More Complete Information, Send Coupon MARLO COIL COMPANY 
Attached to Your Letterhead. * 7100 S. Grand Bivd., St. Lovis 11, Mo. 
e 
e Please send me complete information on the following stainless 
. steel Marlo heat transfer equipment. 
* (1 Heating and Cooling Coils (J Cooling Towers 
. ( Evaporative Condensers (] Air Washers 
. 
MARLO coil co. . 
Lg it co Siena ME he cee a ee ee ot 5 eee 
® 
Quality Air Conditioning and Heat Transfer Equipment Since 1925 
OR a ee a ee 
WORLD-WIDE Marlo International Ltd. e odin 
OISTRIBUTION P.O. Box Vaduz 34679 e eee 
Vaduz Furstentum Liechtenstein e CITY 7 ZONE____STATE___ 
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PENBERTHY MANUFACTURING COMPANY 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


LOOK TO PENBERTHY FOR JET PUMPS, TOO 





tiie, with Penberthy Liquid Level Gage Sets . . . the 
unique “floating shank” found in Penberthy gage valves. What 
does this feature mean to you? Look at it this way . . . if you’ve 
ever tried to install an ordinary gage set on an inaccurately 
tapped vessel, you know it’s complicated and costly, if not im- 
possible. Penberthy’s “floating shank” compensates for up to 
¥s” variation from nominal center-to-center dimension . . . 
saves installation time and money .. . eliminates stress of forced 
mounting... at no extra cost to you. 


Penberthy gage sets, in addition, offer you clearer visibility, 
positive accuracy, reduced maintenance, longer life. All this 
plus a wide range of sizes, pressures, hookups and materials to 
choose from. And every gage in the line is backed by 74 years 
of experience . . . your assurance that you can’t buy a better 
gage than a Penberthy. 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


Dedicated to 
Quality Since 1886 





WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 


NEW EQUIPMENT... 


comes in six basic models with 
capacities of 15,000 to 25,000 lb. 
Each model may be fitted with 
either of two types of transmission 
or three kinds of engines. 

The new units are more compact 
than previous equipment, with 
over-all length and wheelbase di- 
mensions reduced by as much as 
21 in.—Clark Equipment (Co. 
Battle Creek, Mich. 224B 

















Line sampler 


Unit automatically extracts up to 
24 samples/min. from pipeline. 


From 2 to 24 samples of the ma- 
terial flowing in any pipeline (up 
to 150 psi.) can be taken auto- 
matically every minute by this 
sampling unit. Powered by a 20- 
psi. pneumatic supply, it extracts 
2 cc. of sample each time. 

The unit is installed on a tee in 
vertical or horizontal pipe by a 
2-in. threaded connection. Avail- 
able in either steel or stainless 
steel, the device can also be used 
as a chemical injector.—Instru- 
ments, Inc., Tulsa, Okla. 226A 





Plastic screw cap 


Device incorporates automatic 
venting system to release pressure. 


Vapor pressures built up in 
bottles and vessels during storage 
and shipping are bled off by a new 
plastic screw cap developed by a 
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DE LAVAL 


multistage 
chiorine compressors 
prove their 


dependability 


In service since 1959, these De Laval compressors 
demonstrate that multistage compressors are practical 
for chlorine compression. This service requires that the 
gas temperature must not exceed a nominal level 
throughout the compression cycle. The De Laval design 
meets this requirement through internal diaphragm 
cooling, circulating carbon tetrachloride. The cooling 
system has remained free from leaks . . . which testifies to 
the quality of both the design and the workmanship. 
This installation is typical of De Laval’s ability to solve 
special compression problems for the Process Industries. ° 
Why not benefit from our many years of 
experience in this field? 


De Laval Steam Turbine Company, Trenton 2, New Jersey. 

























a 


th #B 
f 


Seed 





BC-DOL-101 


DE LAVAL * 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @e HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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NEW 


ACRAGAGE. 


CONVENIENCE 


ma SECONDS 


TO OPEN CONNECTION 


Outside threaded y 
for %'' connection 


Inside threaded 
fo] an /ammmelo alal You aTo) a) 


New Duo Con: e-ctor 
Fits %" and 2" Sizes 


NEW Poly-Clip Ring 
fol mu lal-it- Val me O) ol-lallale! 


No more retainer-ring corrosion . . . no more glass breakage 
when prying out stubborn rings! 


This new polypropylene ring snaps in and out instantly with- 
out special tools... and gives you a positive, weather-tight closure. 

Now standard on all phenolic Acragage cases, it is also avail- 
able on aluminum or iron cases for special applications. 

There’s added convenience, too, in our exclusive new Quar- 
ter/Half Connector. The single fitting is threaded inside and out 
for standard 1,” and 14” connections. 


For complete information on. Acragage styles, ranges and 
prices, write today for Catalog VC-G. 





MR. CONTROLS z 
/Robertshaw-Fulton Controls Company @ ae 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 












NEW EQUIPMENT .. . 


Dutch firm. The cap embodies a 
plunger that rises automatically 
when there is a maximum over- 
pressure of 3 psi. in the container, 

After vapor escapes from the 
inside via small flues alongside the 
plunger, the plunger is reseated by 
a spring. An overpressure of 0.75 
psi. is maintained in the container 
to prevent formation of a vacuum. 

Upon reseating of the plunger, 
a small collar seals the container 
hermetically to prevent dirt or 
moisture from entering the vessel, 
Available for plastic or metal con- 
tainers, the caps can be furnished 
for various overpressure applica- 
tions. — Netherlands Consulate 
General, New York. 226B 





Briefs 


Seal ring consists of an inner 
spring of alloy. stainless steel, 
wholly encapsulated in Teflon. 
Ring is said to follow the contour 
of the seal groove with the spring 
providing durability. Re-usable, 
the ring withstands pressures to 
10,000 psi., temperatures from 
—450 to +400 F.—Carmac Avia- 
tion, Sun Valley, Calif. 228A 


Differential-pressure indicators 
give positive visual indication of 
excessive pressure drop when red 
button on top of indicator pops 
up. Actuating pressure may be 
factory-set or adjustable. For 
pressure to 10,000 psi., tempera- 
tures from —65 to +275 F., and 
actuation from 1.5 to 100 psi— 
Pall Corp., Glen Cove, N.Y. 228B 


Contamination-free compressor im- 
proves on previous dry-cylinder 
unit by adding another packing 
chamber between crankcase and 
compression cylinder. Capacity 
range is 3 to 34 cu. ft./min. at 
pressures to 500 psi.—Corken’s, 
Inc., Oklahoma City, Okla. 228C 


Container closure called Por-Cap 
fits 38-, 53- and 83-mm. openings 
in glass and polyethylene bottles. 
Directional pouring and quick 
shutoff reduce spilling and facili- 
tate handling of dangerous and 
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Grinnell-Saunders Straightway Valves* on duty 3 years in pioneer bleach-liquor process. 


In world’s first continuous, automatic 
ORP controlled-reaction Ca(OCL), process... 


Grinnell-Saunders Diaphragm Valves 
mark third year of trouble-free service 


3 years ago, the world’s first continuous, automatic semi- 
clarified calcium-hypochlorite process — using oxidation- 
reduction-potential control of reaction —- went on stream 
at Crown Zellerbach’s St. Helens, Ore. mill. Selected 
to control materials-flow in this pioneer installation: 
Grinnell-Saunders Diaphragm Valves. ; 

Today, Crown Zellerbach reports that the Grinnell- 
Saunders Diaphragm Valves still give trouble-free serv- 
ice even after 3 years of handling highly-corrosive 
bleach-liquor! 


Grinnell-Saunders Diaphragm Valves offer streamline 

flow — leak-tight closure — easy maintenance. Working 

parts are completely isolated from material in the line to 

prevent corrosion, abrasion, clogging. Wide choice of 

body, lining and diaphragm materials, too. 
See how Grinnell-Saunders 

Diaphragm Valves can help 

your installation. Write or call 

Grinnell Co., Providence 1, 

Rhode Island. 


CLOSED 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 


GRINNELL COMPANY, INC., PROVIDENCE 1, R. 1. ° 
PIPE FITTINGS * VALVES * PIPE HANGERS * PREFABRICATED PIPING * UNIT HEATERS ° PIPING SPECIALTIES 
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Ruggles-Coles* 


ROTARY DRYERS, HEATERS AND COOLERS 
a Zo 


Semi-Direct Heat, Double-Shell 
Dryer, ideal for coal drying. 


Indirect-Heat, Double-Shell 
Dryer for kaolin, chalk, china clay, etc. 





Rotary Steam-tube Dryer 
designed for raw chemicals. 


Single-Shell, Direct-Heat Dryer 
Parallel or Counter-Flow for sticky organic or 
inorganic materials. 





Hot-Air Dryer for drying 
inorganic salts and similar materials. 























Rotary Kiln for continuous calcining, 
roasting or oxidizing. 

















ll 








Rotary Cooler for continuous cooling 
of hot materials after drying or calcining. 


HARDINGE 


COMPANY, INCORPORATED 
Main Office and Works ¢° 240 Arch St., York, Pa 





“Hardinge Equipment—Built Better to Last Longer.’ 








230 









Cross section of Semi-Di- 

rect Heat, Double-Shell 

Dryer showing lifting 

flights on inner and outer 
shells. 





Cross section of Indirect 
Heat Dryer. “A” is the 
completely isolated space 
in which the material is 
dried. ‘B” is the inner 
hot gas passage. “C” rep- 
resents the V-ducts for 
the gas return. 





Cross section view of 
Steam-Tube Dryer. 


nek 





Cross section 
of Single-Shell 
Direct-Heat Dryer. 


Ask for our NEW Catalog 


on Dryers, No. 16-E-11. 








NEW YORK 
TORONTO 
CHICAGO 
HIBBING 
SALT LAKE CITY 
SAN FRANCISCO 
HOUSTON 
LAKELAND 
BIRMINGHAM 











NEW EQUIPMENT .. . 


costly liquids. The polyethylene 
unit is shatterproof.—Tolco Corp., 
Toledo, Ohio. 228D 


Automatic bagger fills and closes 
up to 20 100-lb. bags/min. without 
need for an operator, except for 
refilling 400-bag magazine. Ma- 
chine receives filled bag, forms 
gussets, levels the top, and sews 
without need for subsequent trim- 
ming. It serves all multiwall open- 
mouth paper bags.—Bemis Bro. 
Bag Co., St. Louis. 230A 


Ball valve for vacuum processing 
systems seals tight for flow in 
either direction. Sized ? to 3 in, 
the valve comes in two models: 
top-entry with wedge-shaped self- 
adjusting seats, and_ line-entry 
with a prestressed seat. Both are 
available with flanged or screwed 
ends.—F. J. Stokes Corp., Phila- 
delphia. 230B 


Portable radiometer measures tem- 
peratures of untouchable moving 
or static surfaces. Optical sensing 
head collects infrared energy 
emitted by surface, indicates tem- 
perature from below zero to 400 
F. Temperature variations as 
small as 0.05 F are detected.— 
Williamson Development Co., West 
Concord, Mass. 230€ 


Equipment Cost Indexes . . . 


June Sept. 
1961 1961 
Industry 
To (| | a er 236.9 237.2 
Process Industries 
Cement mfg. ........... 230.9 231.1 
CROMNICN  es 5s ec es oe 237.3 237.7 
Clay products .......... 224.4 224.6 
Gloss 9G: ws cee ses 224.0 224.4 
Paint mig. ............- 229.4 230.3 
Paper aig. .....0....0.. 228.6 229.0 
Petroleum ind. ......... 234.8 235.2 
Rubber ind. ........... 237.6 238.1 
Process ind. avg........ 235.2 236.2 
Related Industries 
Elec. power equip....... 235.1 235.8 
Mining, milling ......... 238.7 239.2 
Refrigerating .......... 268.6 269.1 
Steam power .......... 225.0 225.5 


Compiled quarterly by Marshall and Stevens, 
Los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index bers; Mar. 6, 1961, 
pp. 115-116 for annual averages since 1913. 
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Peerless Integrated Design 


CAN CUT YOUR PUMP INVENTORY COSTS 


AS MUCH AS 85% 


Maximum interchangeability means 
far fewer parts required to fill all 
your day-to-day needs. 

The effectiveness of integrated design of Peer- 


less Type DL and DM process pumps can prob- 
ably best be shown by a recent customer’s order. 


This customer purchased 150 process pumps , 


for his plant. Of the group, 120 have inter- 
changeable parts. As a result, pump inventory 
of spare parts can now be cut to a fraction of 
former requirements freeing important dollars 
for many other uses. And with the greater 
interchangeability, the customer predicts even 
more savings because of speedier maintenance 
work and less time lost waiting for proper parts. 

And, if interchangeability of Peerless Type 
DL and DM pumps captures your interest, 
please remember this fact. Because Type DL 
and DM pumps are of integrated design, you 
can order them out of stock just the way you 
need them. For example, there is a choice of 
semi-open or enclosed impellers; water or air 
cooled backplates; oil or grease lube bearing 
housing; packing or mechanical seals; and liquid 
ends of any machineable metal. 

There is one more point to be told about these 
pumps. They are real performers. Proven time 
after time, they efficiently pump virtually all 
liquids used in the process industries. 


INTEGRATED / DESIGN FOR GREATER EFFICIENCY 
* AND SAVINGS 








VERSATILE IS THE WORD FOR THIS 
PEERLESS DL—DM PROCESS PUMP 


The Peerless Type DL and Type DM process pumps will handle 
virtually all liquids used in the chemical, process and refining 
industries. Both models are single stage, single suction centrifugal 
types with a vertically split case, and both models have capacities 
to 1000 gpm, heads to 430 feet and working pressures to 300 
psig. Type DL models have a temperature range of 250°F, while 
the Type DM models have a range of 450°F. 





FOR EXAMPLE: WITHIN FIVE DIFFERENT SIZE PUMPS 
THESE 22 PARTS ARE INTERCHANGEABLE — 


1. Shaft 13. Water slinger & 

2. Back plate set screw 

3. Packing rings 14, Lockwasher-bearing 
4. Radial bearing 15. Gasket-volute case 
5. Packing gland 16. Gasket-thrust plate 
6. Thrust bearing 17. Oil retainer plate 

7. Pump frame 18. Oiler: constant level 
8. Impeller lock nut 19. Lockwasher-impeller 
9. Bearing lock nut 20. Gland clamp 

10. Seal lantern packing 21. Splash plate 

11. Key 22. Retaining ring bearing 
12. Thrust plate 























Putti , . Peerless Pump, Hydrodynamics Division, Food Machinery & Chem. Corp. 
utting Ideas to Work ee tenes cai 301 West Avenue 26, Los Angeles 31, California 
ew York, Vetroit, Uleveland, Icago, Send me Bulletin B-1608 (1) Have field engineer contact me () 
Peerless Indianapolis; St. Louis; San Francisco; e 
° . e m 
Me Pump Atlanta; Plainview; Lubbock; Phoenix; —! 
! ne Albuquerque; Los Angeles; Fresno. Name 
aap chance RODYNAMIC lee ; eG ve 
re > nace @ ” Distributors in principal cities. 4445s 
Consult your telephone directory. City State 
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EXPLOR 


Gaulin Particle 
CONTROL 


on your products 


Find out for yourself how a 
Gaulin Homogenizer or Col- 
loid Mill can improve your 
product and lower processing 
costs. You can rent one for 
only a few dollars a day. 

Gaulin Laboratory Homog- 
enizers — maximum capacity 
— 15 gph; minimum proces- 
sable sample —1 pint; pressure 
to 8,000 psi continuous; 10,000 
psi intermittent. 

Colloid RE Mill Model 2A 
— Capacity — 0-310 gph; 
minimum processable sample 
— 8 oz. Micrometer adjust- 
ment from .001 to .040. 
Remember, the rental cost 
is applicable 
















chase price of 
the machines. 
Write for Labo- 
ratory Homoge- 
nizer Bulletin 
LH-55; RE Col- 
loid Mill Bulle- 
tin — C-57. 





MANTON 


MANUFACTURING CO., INC. 
71 Garden St., Everett 49, Mass. 
World’s largest ufacturer 
steel reciprocating pumps, pressure exchange 
pumps, dis, paw pot | homogenizers 
mills 
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Technical Bookshelf 


NEWEST IN SERIES 


TECHNIQUE OF ORGANIC CHEMISTRY. 
VoL. 8, PART I. INVESTIGATION OF 
RATES AND MECHANISMS OF REAC- 
TIONS. Ep. BY S. L. FRIEsS, E. S. 
LEWIS, A. WEISSBERGER. 2ND COM- 
PLETELY REVISED AND AUGMENTED 
ED. INTERSCIENCE. 702 PAGES. 
$23.50. 

Reviewed by F. C. Nachod, Sterling- 
Winthrop Research Institute. 

We see here the continued and con- 
certed effort to update the now- 
famous Weissberger series. The 
first part of Vol. 8 is just about as 
large as the total Vol. 8, Ist ed. 
was in 1953, and the second part, 
now in preparation and scheduled 
for 1962, promises to be of com- 
parable size. 

As in the case of Vol. I, now in 
its 3rd ed. and four parts, much 
new material has been added, some 
old has been deleted, and the slate 
of contributors for both parts bears 
but a faint resemblance to the 
earlier team of authors. 

Again, frequent 1959 and 1960 
references bear witness that litera- 
ture coverage is well up-to-date. 

There is no question as to the use- 
fulness of the new edition. How- 
ever, readers of this column are 
referred to the comments made by 
this reviewer (CE, Mar. 20, page 
216) regarding the “literature ex- 
plosion,” which comments unfortu- 
nately would apply to Vol. VIII as 
they did to Vol. I, and probably to 
other new editions of the series yet 
to come. 


INSTRUMENTAL TO CONTROLS 
INDUSTRIAL INSTRUMENTATION. BY 
F. C. TYSON, JR. PRENTICE-HALL. 
357 PAGES. $9. 


Reviewed by J. E. Casey, Leeds & 


Northrup Co. 
This work fulfills its objective of 
being ‘‘a technician’s guide to the 
installation, maintenance and _ al- 
teration of industrial instruments.” 
The format is a_ logical one, 
stressing basic principles and fun- 
damental!s of pressure, flow, liquid 
level, temperature and humidity 
measurements, and of recording 
and control devices. These prin- 


December 11, 


ciples are expressed in a practical 
mathematical and application fash- 
ion. 

Each chapter thoroughly covers 
the specifics of typical industrial 
instruments. The hardware and 
drawings of many manufacturers 
are used to illustrate common in- 
dustrial instrumentation construc- 
tion and assembly practices. The 
author’s broad coverage encom- 
passes all present and future trends 
of mechanical instrumentation. 

An unusual feature is the use of 
brief summaries at the end of each 
discussion. Coupled with the prac- 
tical problems, these summaries 
make the book extremely useful to 
any reader interested in _ self-de- 
velopment or quickly upgrading his 
skills and his knowledge of typical 
industrial mechanical instrumenta- 
tion and control. 

The text should find greatest ap- 
plication at the technician or skilled- 
craftsman level—as part of formal 
courses, retraining programs, self- 
development activities or as an on- 
the-job reference. The _ simplied 
practical treatment of the subject 
coverage will dilute its value as a 
reference or text for chemical en- 
gineers. 

Lack of coverage for electrical 
and electronic instrumentation will 
likewise be a disappointment to 
chemical engineers concerned with 
the present trend to fully automated 
processes. 


In Rapid Review 


Toughness and Brittleness in Metals. 
Interscience. 108 pages. $5. Four short 
lectures delivered at the 14th annual 
refresher course of Britain’s Institu- 
tion of Metallurgists, last year in East- 
bourne, England. The four titles: “The 
Definition and Significance of Tough- 
ness and Brittleness in Metals,” “The 
Effect of Environment on Embrittle- 
ment in Metals,” “Engineering Aspects 
of Toughness and Brittleness in Met- 
als,” and “Metallurgical Aspects of 
Ductility and Brittleness in Metals 
and Alloys.” Whether the four brief 
monologues belong in this fine, $5 col- 
lectors’ volume instead of a handy, 20¢ 
paperback is debatable. 


Advances in Petroleum Chemistry and 
Refining. Vol. 4. Ed. by K. A. Kobe 
and J. J. McKetta, Jr. Interscience. 
585 pages. $20. This continuing series 
attempts to present a constant updat- 
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What's the Best Particle Size 
for Your Product? 


Mixer Colloid Mill 


Magnification is 9OOX 





Gaulin Homogenizer 


Gaulin Technical Assistance will give you the answers 


You can make important changes in the chemical 
and physical properties of your product simply by 
controlling its particle size. 

A slight size reduction in dispersing, emulsify- 
ing or blending will change everything from its 
color to its taste, the speed with which it chemi- 
cally reacts, and almost every other property it has. 

Gaulin Technical Assistance gives you a chance 
to fully explore the advantages of various particle 
sizes—to find the best energy level (type of equip- 
ment) for your product. 

And since we manufacture a complete line of 
homogenizers, colloid mills and submicron dis- 
persers, we can provide you with the best means 
for achieving the particle size you desire. 


Gaulin Technical Assistance starts with the 
GTA Library of Product Information. Ask for 
special bulletins prepared on each type of equip- 
ment. Then call on Manton-Gaulin for our special- 
ized Technical Assistance. There’s no obligation. 

See Chemical Engineering Catalog for address of 
your nearby Manton-Gaulin Representative. 








MANTON 


Gaulin 


MANUFACTURING CO., INC. 









71 Garden St., Everett 49, Mass. 


World’s largest manufacturer of stainless 
steel reciprocating pumps, pressure exchange 
pumps, dispersers, homogenizers 
and colloid mills, 





bo 
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your next job. 


KRUEGER ENGINEERING & MANUFACTURING CO. 


12001 HIRSCH ROAD °* HILLCREST 2-2537 
P. O. BOX 11286 * HOUSTON 16, TEXAS 


Representatives: 


ENGINEERED PROCESS EQUIPMENT CO. JOE KLIPPER REX BIRCKET 





BOOKSHELF .. . 


ing on developments in the petroleum 
and petrochemica! industries. Any at. 
tempt to be timely in book format with 
a subject as dynamic as _ petroleum 
chemistry is a hazardous undertaking, 
and some of the information presented 
is already dated. Some issue could be 
taken with the selection of subjects, 
For example, some of the 80 pages 
that are devoted to nuclear radiation 
processing might have been better 
spent on new developments in poly. 
olefins. However, those subjects that 
are treated are covered thoroughly 
and, in most instances, well. Among 
the topics covered: new statistical 
methods for process analysis, treating 
and sweetening, catalysts for petro. 
leum refining, elastomers, nitriles and 
amines, benzene aromatics from petro. 
leum, manufacture of mono- and diole. 
fins from paraffins by catalytic dehy- 
drogenation. 


National Fire Codes, 1961-62. National 
Fire Protection Assn., 60 Battery. 
march St., Boston. 7 vols., 5,846 pages. 
$7 per vol., $40 for 7 vols. This new 
edition of the well-known reference 
work contains some 48 new fire-protec. 
tion standards adopted during the past 
year, plus 138 other current standards. 
Vol. I deals with flammable liquids 
and gases, and includes a flash-point 
index of trade-name liquids. Vol. II 
treats combustible solids, dusts, chem- 
icals and explosives; contains revised 
manual on hazardous chemicals, and 
fire-protection practices for nuclear 
reactors. Building construction and 
equipment is covered in Vol. ITI, which 
contains a new edition of the Building 
Exits Code. An extensively revised 
standard on the installation of sprink- 
ler systems is included in Vol. IV, 
which takes up fixed extinguishing 
equipment. Electrical and transporta- 
tion standards are covered in Vols. V 
and VI, respectively. Vol. VII handles 
mobile fire equipment, includes revised 
standards on portable fire extinguish- 
ers, and a guide to industrial fire 
safety. 


Progress in Industrial Microbiology, 
Vol. III. Ed. by D. J. D. Hockenhull. 
Interscience. 230 pages. $8.50. A col- 
lection of review articles on various 
phases of industrial microbiology, this 
book emphasizes British practice. The 
major function of this series is to keep 
the manufacturing man abreast of new 
scientific developments in the indus- 
try and, as such, this work is a useful 
addition to his library. 


More New Books 

CIRA 1961 (Cospar International Ref- 
erence Atmosphere 1961). Compiled by 
H. Kalmann, others. Interscience. 17 
pages. $3. 


774 E. Green ¢ MU 1-6663 ¢ Pasadena, Cal. P. O. Box 3266 424 So. Cheyenne Dein a 2 2. Tew Per- 
Offices in Oakland TE 3-1879 LU 4-6651 Pe rsonnel Manageme nt . : Neu ; 

TEmplar 2-539! Beaumont, Texas Tulsa, Okla. spectives. Ed. by A. W. Schrader an 
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WRITE YOUR OWN 
CONTROL-VALVE 
TICKET! 


Check your own control-valve requirements against the 
above list of ideal features. There’s one versatile valve 
that delivers all of them—a DeZurik cylinder-actuated 
Control Valve. No other control valve offers so much 
complete efficiency, such total performance, with the 
further advantage of non-binding eccentric action. 
Changeable cam-type positioner makes possible almost 
possible any flow characteristic. 


You can write just about any controi-valve ticket, and 
DeZurik has the efficient answer. Throttling, on-off, 
pneumatic, hydraulic or electric actuation, resilient plug- 
facing or metal-to-metal seating, body-and-plug mate- 
rials for virtually any application, sizes from 2” through 
30”. DeZurik Control Valves have been “customized” 
to fit thousands of flow-control situations; they can do 
the same for you at less cost than less-effective valves. 


WRITE FOR CATALOG 150 or for 
specific recommendations, 


DeZURIK 


. 
Corporation 
Sartell, Minnesota 
DeZURIK OF CANADA, LTD. Galt, Ontario 
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TOLEDO BRINGS YOU UNCHALLENGED 


CHECKWEIGHING 
ACCURACY 





Mode! 9463 for intermediate size packages 


Model 9457 for small packages i 
2 Ib. to 25 Ib. capacity 


2 oz. to 50 oz. capacity 





Model 9465 for items of exceptional length 


Model 9460 for heavy-duty [ 
10 Ib. to 100 Ib. capacity 


25 |b. to 250 Ib. capacity ° 


Ps 
Exciusive TOLEDO phase-sensitive, plug-in 
Ry amplifiers are totally unaffected 
by voltage fluctuations... 
assure repeatable accuracy 





Now you can have full-time protection against under-weight pack- 
ages, customer complaints and restrictions on product sales. Put a 
Toledo 100% In-line Checkweigher on the job. New phase-sensitive 
amplifiers, an exclusive Toledo development, maintain stable opera- 
tion independent of plant voltage fluctuations. 


Toledo Checkweighers reflect the most advanced concepts of 
scale, material handling, and control engineering. They are com- 
pact, free of complex mechanisms and fit easily into most of the 
widely used conveyor systems. Zone Edge Tolerance is +1/32 oz. 
in smaller capacity units to +4 oz. in larger models. 


FOR VALUABLE INFORMATION ON TOLEDO CHECKWEIGHERS, 
AND RELATED ACCESSORIES, ASK FOR BULLETIN 2968. 


T oO LL E bD oO’ Prime source for weighing 
technology and equipment 
TOLEDO SCALE, Division of Toledo Scale Corporation, 1403 Telegraph Rd. 


Toledo 12, Ohio 
(TOLEDO SCALE CO. OF CANADA, LTD., WINDSOR, ONTARIO) 





BOOKSHELF... . 


G. S. Odiorne. U. of Michigan Schoo] 
of Business Administration, Ann Ar- 
bor, Mich. 192 pages (paperback), 
$4.50. 


Heat, Mass and Momentum Transfer. 
By W. M. Rohsenow and H. Y. Choi. 
Prentice-Hall. 537 pages. $16. 


Theory and Applications of Industrial 
Process Control. By L. M. Zoss and 
B. C, Delahooke. Delmar Publishers, 
Albany 5, N. Y. 256 pages. $5.75. 


Critical Solution Temperatures. By 
A. W. Francis. American Chemical 
Society, Wash., D. C. 246 pages. $5. 


Writing Guide for Chemists. By W. J. 
and K. D. Genzler. McGraw-Hill. 149 
pages. $4.50. 


Standard Refrigeration and Air Con- 
ditioning Questions and Answers. By 
S. Elonka and Q. W. Minich. McGraw- 
Hill. 253 pages. $6.95. 


Training: A Handbook for Line Man- 
agers. By J. H. Proctor and W. H. 
Thornton. Amer. Management Assn., 
1515 Broadway, N. Y. 36. 224 pages. 
$5.25 ($3.50 to AMA members). 


Separation of Isotopes. Ed. by H. Lon- 
don. George Newnes, Ltd., London, 
W.C. 2. 488 pages. $11.20. 


Advances in Petroleum Chemistry and 
Refining. Vol. IV. Ed. by J. J. Me- 
Ketta, Jr. Interscience. 585 pages. 
$20. 


Submicrogram Experimentation. Ed. 
by N. D. Cheronis. Interscience. 351 
pages. $12.75 (paper: $10.75). 


Writing for Engineering and Science. 
By T. G. Hicks. McGraw-Hill. 298 
pages + approx. 185 pages of exam- 
ples. $7.50. 


Handbook of Astronautical Engineer- 
ing. Ed. by H. H. Koelle. McGraw- 
Hill. 1,814 pages. $27.50. 


Rare Earth Research. Ed. by E. V. 
Kleber. Macmillan. 313 pages. $9.75. 


Near Zero—An Introduction to Low 
Temperature Physics. By. D. K. C. 
Mac Donald. Doubleday Anchor (pa- 
perback, original). 116 pages. 95¢. 


Industrial Water Treatment Practice. 
Ed. by P. Hamer, J. Jackson and E. F. 
Thurston. Butterworths. 514 pages. 
$16.50. 


Thermal Regimes of Combustion. By 
L. A. Vulis. McGraw-Hill. 299 pages. 
$7.50. 


Dictionary of Dyeing and Textile 
Printing. By H. Blackshaw and R. 
Brightman. Interscience. 221 pages. 
$5.75. 

Advanced Organic Chemistry. By 
L. F. Fieser and M. Fieser. Reinhold. 
1,158 pages. $14. 
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Harsh Fluids 
Can't Wreck 


This Pump « 


COLMONOY HARD SURFACING OFFERS 
CORROSION/ABRASION PROTECTION 


Gear pumps—all pumps—used in the chemical and 
processing industries last longer with Colmonoy Hard 
Surfacing Alloys protecting vital parts. Processors 
plagued by maintenance problems—pump manu- 
facturers too—have found it makes good sense to 
use Colmonoy Alloys to solve their tough corrosive/ 
abrasive problems. Structural metals used in 
pumps don’t provide the double protection—against 
harsh corrosion and abrasion—that 
Colmonoy Alloys provide so well. 





The Colmonoy Spraywelder is used to 
hard surface lathe-mounted pump parts. 
After application, alloy is torch fused 
creating a welded bond between overlay 
and base metal. Alloy in rod form is used 
to overlay irregular surfaces. 


HARD-SURFACING 


CD 


& BRAZING ALLOYS 


Write us about your particular corrosion / 
abrasion problem. We’ll recommend the 
proper alloy and even suggest a shop doing 
Colmonoy work near you. Get the Col- 
monoy Manual and Spraywelder Catalog. 


WALL COLMONOY 
N 


CORPORATIO 
DETROIT 3, MICHIGAN 





19345 JOHN R STREET + 


Buffalo « Chicago * Houston « Los Angeles « Morrisville « New York Pittsburgh « Montreal « London, England 








Fan Easy-to-Handle Organic Acid— 
dry, water-soluble and non-toxic. 
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WILLIAM C. DIMAN, 


Atmosphere Equipment 
Specialist, reports... 


MODERN PROCESSES 
DEMAND MODERN 
ATMOSPHERES 


Ever since 1927, when C. I. Hayes 
perfected the first controlled-atmos- 
phere heat treating furnace, we have 
made a steady effort to further the 
technology of atmosphere gener- 
ators and dryers By recommending 
proper generators and dryers, we 
have helped our customers speed 
production, improve product uni- 
formity and quality and save proc- 
essing time and trouble. The big 
Hayes equipment line includes. 


MOLECU-DRYER (using 
LINDE’S Molecular Sieves) 
— for drying, sweetening, 
purifying protective atmos- 
pheres and for gas and liquid 
separation and recovery 
Exit gas dew points to less 
than minus 100°F Many cs 
standard sizes available for process appli- 
cations, instrument air drying, etc. 








ao 
NITROGEN GENERATORS 
(using LINDE’S Molecu- 
lar Sieves) — produces 
99.99% pure inert gas at 
about 20¢ per 1000 cu ft 
Standard sizes from 1000 
CFH to 10,000 CFH. 


“ENGINEERED ATMOSPHERES” 
— HAYES offers a broad range 
of equipment for producing oxi- | | 
dizing, reducing, carbon-poten- 
tial, and nitrogen-hydrogen 
atmospheres . . . also engineered 
equipment packages for stand-by 
(start-ups, emergencies, etc ) 
Standard sizes are available in all 
types: Exothermic, Endothermic, 
and forming gas generators — 
also ammonia dissociators. 


Hayes offers more than just equip- 
ment. Our Engineering organization 
and experimental lab. are ready to 
help make sure you get the right 








atmosphere equipment for your 
work 

ASK FOR BULLETINS Bulletin No 
Molecu-Dryer . 5703-A 
Nitrogen Generator 5901-NI 
Exothermic G ° 256-A 
Endothermic Generator . 5808-A * 
A io Di iat a a 256-A 
General Bulletin . 256-A 


Forming Gas Generator . . . 


Cc. i. HAYES, inc. 


Established 1905 
843 WELLINGTON AVE , CRANSTON 10,R. I. 


FURNACES] 


It pays to see Hayes for metallurgical 


guidance, lab facilities, furnaces, atmos 
generators, gas/‘liquid dryers. 





RS, 


Ss 


ws 


sts 


2h 


Rte eo 


roms 





237 








.-. the quality-engineered package 


that simplifies speed reduction 


DODGE TORQUE-ARM, America’s 


most widely used shaft mounted speed reducer, will save money for you. No 
foundation, no sliding motor base, no flexible coupling, no installation fuss. 
Developed and perfected by Dodge, this reducer has been so widely accepted in 
industry that it is now built and stocked in this unmatched range of sizes and 
models: capacities up to 170 hp; output speeds from 10 to 400 rpm; ratios of 5:1, 
15:1, 25:1; speed ratios up to 175 to 1 with correct selection of speed reducer 
and V-belt drive. Built-in backstop available. Also positive overload release. 
Vertical models. Flange mounted models. Special application models... Go 
modern—go Torque-Arm! See your Dodge Distributor, or write us. 


Dodge Manufacturing Corporation, 200 Union St., Mishawaka, Ind. 


DOD: 


ap 
The Products with the oe 
: 

















Rugged, semisteel housing holds bear- 
ing seats in line for entire life of unit. 
Laughs at loads. Corrosion resistant. 





AGMA rated helical gears. Soft cores 
withstand shock; hardened surfaces 
defy wear. Teeth are crown shaved. 





Gears are located between bearings 
and carry their loads without strain. 
Longer life, higher efficiency. 





Unit slides completely onto shaft and 
locks on both sides of housing. This 
baby stays put—runs truer longer. 





of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under “Dodge Transmissioneer” 
in the white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. 
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PRO & CON... 
Continued from page 7 


point that “this tax allowance could 
also become a factor in the pricing 
of petrochemical products.” Of 
course, cost of raw material be- 
comes part of the cost of a finished 
petrochemical, but the allowance for 
percentage depletion is not an ele- 
ment of cost and does not appear 
anywhere in the company’s ac- 
counts. It is merely a_ statutory 
allowance used only in the compu- 
tation of the income tax payable 
by the company. 

DONALD P. JONES 
Sun Oil Co. 
Philadelphia, Pa. 








Pro: Electrical Safety 
Sir: 
I was extremely impressed with 


Mr. Scott’s article, “Electrical 
Safety Guide to Hazardous Process 
Areas,” in your July 10 issue (pp. 
123-38) and would like to reproduce 
it in an early issue of the USAF 
Missile Safety Officers’ Special 
Study Kit. This program consists 
of supplying commanders and 
safety officers with selected articles, 
such as Mr. Scott’s, of timely inter- 
est and educational value. 

JOSEPH P. TRACY 
Major, USAF 
Norton AFB, Calif. 








Pro: Electrostatic Progress 
Sir: 

I enjoyed very much the article 
by H. L. Bullock on “Progress in 


Electrostatic Separations” (Oct. 2, 
pp. 101-6). 

While machines have been im- 
proved over the years, giving them 
greater separational capabilities, 
there remain certain basic prin- 
ciples that must not be overlooked 
by the engineer considering their 
application: 

eIn order to separate A from 
B—by electrostatic or any other 
type of mechanical separation—A 
cannot be physically held or locked 
with B. Thus in separating gangue 
from a desired mineral, the mineral 
must be ground fine enough to be 
free of the gangue. 

eLayers of material on the 
rolls must be kept comparatively 
thin in order to prevent too many 
collisions of a particle attempting 
to move in an attracted or repulsed 
direction. Many passes of material 
will help. 

eA uniformly sized material 
tends to promote better separation, 
as large particles cannot then block 
the horizontal path of smaller 
particles. 

¢ The problem of surface mois- 
ture should receive careful atten- 
tion in translating laboratory tests 
to plant design. Hand-dried samples 
can have altogether different char- 
acteristics than  production-dried 
materials. 

¢The possible presence of re- 
agent-coated surfaces, either by de- 
sign or happenstance, must be con- 
sidered. Particles coated with re- 
agent react identically to the elec- 
trostatic field, regardless of whether 
gangue or mineral lies beneath the 
coating. The same principle holds 
true when particles are coated with 
slime or dust. 

This last point was brought home 
very vividly in a test we performed 
many years ago. A sample of un- 
treated flotation plant feed was 
dried and_ repeatedly passed 
through an electrostatic separator 
until an essentially pure silica 
gangue was obtained. The silica 
was then treated with the normal 
quantity of anionic reagents usually 
used in the flotation step, dried and 
again passed over the electrostatic 
separator. Every last grain of the 
silica went to the pole opposite that 
of the previous test. 

From Mr. Bullock’s article it is 
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NEW! DYNA-V DRIVES 


Save space, weight and cost! 








TAPER-LOCK 
ROLLER CHAIN DRIVES 


No reboring — no waiting! 





DODGE PILLOW BLOCKS 
with TIMKEN BEARINGS 


America’s Quality Pillow Blocks! 
co 
Write for Bulletins! 
VY Dyna-V Drives— selection data. 


VY Chain and Sprockets — drive data. 
V Rolling Bearings— ratings, data. 


DODGE MANUFACTURING CORPORATION 
200 Union Street * Mishawaka, Indiana 


DODGE 





» of Mishawaka, Ind. 











At CHEMPUMP, experience is a real thing, accumulated 





: p 
> 
from the 100,000 installations made since we originated the leakpr ge P 
fe) 





Class H insulation . . . the broadest line by far: 100 models in over 30 sizes from 1/180 to 


SS 
G 


75 HP, for capacities up to 1400 gpm, and special models for fluids up 








to 1000°F, and at line pressures up to 5000 psi. 





Today’s CHEMPUMP is built for the really tough pumping jobs: it’s all-welded, has no 


is really leakproof. Its unique automatic thrust balance, triple-size 


e 
at 





bearings and oil-filled stator cavity reduce maintenance to the vanishing point. Unusually 


GS 


close manufacturing tolerances give CHEMPUMP the highest overall efficiency in the 
ra 
a 


industry. Its design is so compact, models up to 3 HP can be suspended in the pipe line 


if 


without support; larger models require no special foundations. When the pump- 










ing gets tough, it pays to specify CHEMPUMP. Let us show you why—ask for 


Bulletin 1100. CoEmpumP Division, Fostor1A CORPORATION, Buck and County Line Roads, 


| CHEMPUMP 


First in the field . . . process proved 


Huntingdon Valley, Pennsylvania. 
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pro & CON... 


apparent that safety considerations 
have come a long way. Twenty years 
ago the customary operator’s trick 
was to take a lead wire from an 
electrostatic machine and connect 
it to the under side of a stool on 
which the unsuspecting engineer 
might pause to rest. Shocking! 

NORM MORASH 
Westfield, N. J. 





Con: Naphthalene Purity 
Sir: 

In your June 26 Chementator 
(p. 51) you stated that fluid-bed 
phthalic anhydride plants require 
high-purity naphthalene feed. 

One of the distinct advantages of 
the United Coke & Chemicals Ltd. 
fluid-bed process, for which Foster 
Wheeler is the exclusive licensor, is 
its inherent flexibility that allows 
for use of various feedstocks. The 
United Coke plant is currently op- 
erating with a feedstock containing 
1% sulfur with no adverse effects. 

C. H. WHITNEY 
Foster Wheeler Corp. 
New York, N. Y. 





Continuous CO. Indication 
Sir: 

The Plant Notebook winning idea 
by W. H. Gries on continuous CO. 
indication (Oct. 30, pp. 130-2) is a 
reasonably good one. Here is an ex- 
tension of it that would simplify 
calibration: 

Using Mr. Gries’s nomenclature, 
% COs = 100 (Qi —Qe) Qr 

= 100 (APi/ pn — APs, pe) / (A P1/ m1) 
or, if uw. = pw. (approximately cor- 
rect for low CO.), 
% CO. = 100 (AP, — AP2)/APi 

Select a capillary and flow to get 
areasonable AP, for good precision. 
Graduate the AP, manometer in 100 
linear units, zero at the top and 100 
at the common reservoir. Then the 
top of the AP, manometer liquid will 
read directly in % CO.. Orsat cali- 
bration is unnecessary. 

ROBERT E. LYON 
Munster, Ind. 
>Mr. Lyon’s suggestion has merit. 
However, it seems to require ab- 








SLIDE-OUT MOTOR AND FAN’ 
cut your maintenance costs 


Simply removing patented half- 
section of cone (left) allows motor- 
and-fan assembly to slide on rails 
(above) right out of DeBothezat 
Bifurcator for quick and easy in- 
spection and maintenance. Bifur- 
cator housing, originally installed 
as a section of the duct work, re- 
mains in place. This ease and 
convenience result in quick work 
which sharply cuts your mainten- 
ance costs. 


DIRECT DRIVE CUTS COSTS, TOO 


Direct drive eliminates inefficiency and maintenance problems of 
belts, yet motor operates in cool, clean air. Twin ducts of Bifur- 
cator carry abnormally hot, corrosive or explosive fumes around 
motor, isolate it from destructive fumes handled by direct-drive 
exhaust fan. Fan wheels available from 12” to 48”. 





*Optional extra. Patents Pending. 


Write for illustrated Bulletin DB-7-61 


DeBOTHEZAT FANS 


AMETEK A DIVISION OF AMETEK, INC. 


Dept. CED-1261, EAST MOLINE, ILLINOIS 
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A NIAGARA FILTERS 


AMETEK A DIVISION OF AMETEK, INC. 
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FULLY AUTOMATIC 


This filter controls itself 


At any cycle variation from a pre-set pattern, this 


new, fully automated NIAGARA FILTER corrects the 
process. Triggered by excessive pressure, insufficient 
flow or maximum cake thickness, the filter stops, 
CLEANS ITSELF, then PRE-COATS ITSELF and STARTS 
FILTERING AGAIN. Sensitive electrical timing and 
hydraulic pressure controls “think” through an auto- 
mated filtering process from start to finish. With 
human judgment errors eliminated, quality control 
gains a new measure of precision, flexibility and 
efficiency. For complete analysis of your filtration 
problem, send data today. Details of other NIAGARA 
filters are in Bulletin NC-457 and in Chemical 
Engineering Catalog. Write Dept. CEN-1061 


EAST MOLINE, ILLINOIS 


Specialists in Liquid-Solids Separation 


NIAGARA 60” PRESSURE FILTER 





PRO & CON... 


solute equivalency of the two capil- 
laries as well as constant gas flow 
into the apparatus. These require- 
ments may be hard to achieve.—Ep, 





Two Equations vs. Ten 
Sir: 

It seems to me like a pretty low 
CEQ when it requires ten equations 
to obtain the expansion equation— 
with calculus yet—when the solu- 
tion can be obtained in two steps 
(Oct. 30, pp. 134, 138). 

The new value of y for the mix- 
ture is 

Ym = (Cp + ca M)/(er + ca M) 
and the new value for the expansion 
coefficient is 


Pat CeCe M Cy+eqa M 
sh Cy +ea M Ch—-C, 
=(cp+ca M)/R 


This can be converted to Prof. 
Lemlich’s form of solution by writ- 
ing y/(y — 1) for c,/R and K for 
c.M/R. 

HENRY ECKHARDT 
Aerojet-General Corp. 
Sacramento, Calif. 
> Mr. Eckhardt lost us somewhere 
between his Step 1 and Step 2. 
That’s why we personally favor 
Prof. Lemlich’s longer method; it 
is more easily understood.—ED. 





Pro: Continuous Pulping 
Sir: 

It was very good of you to pub- 
lish a note on our new countercur- 
rent pulping process in your Chem- 
entator (Aug. 21, p. 55). 

There is an unfortunate error in 
the text. You have indicated that 
“in soda process, spent liquor is dis- 
carded.” This is not true; soda 
processes recover cooking chemi- 
cals just as kraft mills do. 

In fact, soda and kraft processes 
may be considered in most ways as 
being amenable to precisely the 
same treatments. Our process is 
applicable quite readily to kraft as 
well as to neutral and alkaline sul- 
fite pulping. 

A. R. SLOMAN 
Associated Pulp & Paper Mills, Ltd. 
Burnie, Tasmania 
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Pro: Humanities for Engineers 
Sir: 

Congratulations to Mr. Peters on 
his very fine article, ““Humanities: 
Dust Them Off, Don’t Knock Them 
Down’ (Oct. 2, pp. 116-20). 

I couldn’t agree more. I regret 
the narrow engineering education 
to which I was exposed. The ASEE 
proposal of allotting 20% of the 
curriculum to the humanities would 
certainly be an excellent start. At 
some time a student should be asked 
the question, ‘“‘Why are you here?” 
And, somehow, his answer should 
not simply be, “To make a lot of 
money.” 

For those belatedly enlightened 
engineers, let me wholeheartedly 
recommend the discussion groups 
sponsored by the Great Books 
Foundation. There are groups in 
most large communities; they can 
usually be located through the pub- 
lic library. This program offers the 
technically trained an opportunity 
to make sure he does not give truth 
to the wisdom, ‘(He who knows only 
his own generation remains always 
a child.” 

J. A. PERRY 
Cherry-Burrell Corp. 
Cedar Rapids, Iowa 








Your comments and opinions are 
important. Send them to Editor, 
Chemical Engineering, 330 West 
42nd St.. New York 36, N. Y. 
They'll be welcomed. 








ee 
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ONE OF 6 BATCH-MASTER CENTRIFUGALS AT CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


CIBA unloads BATCH-MASTER’ 
with ‘on the labor required 
by previous equipment 


Manual unloading of extremely hard filter cake posed an especially 
difficult problem in the synthesis of Pyribenzamine*. A TOLHURST 
BATCH-MASTER CENTRIFUGAL with fast bottom discharge and hydraulic 
unloading cut the unloading labor to 1/30th of what it was formerly. 
Today — More Batch-Masters 
The cost-saving success of the first BATCH-MASTER has led to the 
installation of additional units. Presently, three 40’’ models and three 
48” units serve varied uses in separating solids from slurries. 
TOLHURST BATCH-MASTER CENTRIFUGALS combine rapid bottom un- 
loading with inherent stability of patented Center-Slung® suspension. 
A completely automated control system speeds processing and assures 
product uniformity. Write today for free bulletin. 


* REGISTERED TRADEMARK OF CIBA PHARMACEUTICAL PRODUCTS, INC 


aA TOLHURST CENTRIFUGALS 


AMETEK A DIVISION OF AMETEK, INC. 
EAST MOLINE, ILLINOIS 
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TOLHURST CENTRIFUGALS ' 
| A Division of AMETEK, Inc., Dept. CET-1261, East Moline, Illinois I 
| Please send me free illustrated bulletin on TOLHURST BATCH-MASTER CEN- | 
;  TRIFUGALS with labor-saving bottom discharge. 
| | 
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DURABLA Valves are ideally 
suited to modern high-speed re- 
ciprocating pumps. One big rea- 
son: Valve action is very sharp, 
thanks to a light-weight, free- 
moving member. 

Formed from thin, non-corro- 
sive metal, the valve member is 
designed to make but “point con- 
tact” on the sleeve. This unique 
feature, together with the pat- 
ented arched design, makes it the 
freest moving and most durable 
valve available. Will never warp, 
bind or hang up. 

Quick and easy inspection of 
working parts (without the ne- 
cessity for stud or seat removal) 
is possible due to a self-locking 
nut and drop-on guard, The 
taper-lock stud can be screwed 
down tight into the seat without 
danger of galling or breakage . . . 





ing no matter how many times it 
is removed and then returned to 
position. 

A credit to new pumps, 
DURABLA Valve Units are also 
widely used to re-valve older 
pumps. Come in 15 sizes, de- 
signed to meet over 300 varia- 
tions in installation requirements. 

For full details, send for book- 
let CE-121 


DURABLA MANUFACTURING CO. 
114 Liberty Street, New York 6, N. Y. 





Branch Offices: Chicago, Pittsburgh and 
Toronto. Representatives: E. J. Mitchell 
Co., Houston, Tulsa, Baton Rouge, Odessa; 
The Ram Co., Monterey Park (L.A.) Calif. 





TIMELY 
HELPFUL 
FREE... 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard. 


Here’s_ what's available: 
More information on any ad- 
vertised products or service; 
Latest technical literature (p. 
248); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
90-96). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what’s new in processes and 
products. 


And why not take advan- 
tage of our offer of a free 
reprint for your files. Just 
put a check mark in the free 
reprint box on the card. 


Chemical 


Engineering 
Reader 


Service 


STARTS 
RIGHT 
HERE” 





F( 


They’ 
to fol 
fear 
try it 











there is no excuse for overstress- DM-39 
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Air Pollution—CPI plant solutions (50¢).............- 143 
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Electrical Safety—Design methods (50¢).............. 185 
Estimating Engineering Properties 
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Heat Capacities (75¢).109 Critical Properties (75¢) 149 
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Non-Newtonian Fluid Flow—Scaleup ($1).............. 188 
Packaging—Unit containers for chemicals (50¢)........ 166 
Piping—Roundup of process pipe, valves, fittings (75¢).. 40 
Process Control—Instrumentation report ($1).......... 183 
Process Design: Fluid Flow—Size lines, pick pumps ($1) . 161 
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Petrochemicals—1960 economic review (75¢)........... 176 
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Rockets and Missiles—Airborne reactor problems (75¢).119 
60’s Challenge Chemical Engineers (50¢)............... 152 


e UNIT OPERATIONS 


Absorption With Chemical Reaction (50¢)............. 162 
Adsorption—Design, methods, materials (50¢).......... 154 
Azeotropic Separation—Close-boiler distillation (50¢)...160 
Batch Distillation of Binary Mixtures (50¢)............ 174 
Binary Distillation—Theory, equipment (75¢).......... 54 
Compressible Fluids—How to handle ($1)............. 80 
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Plant Startups—Systematic preparation (50¢).......... 165 
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Solids-Gas Contacting—Commercial practice (50¢)..... 63 
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. i " t Manufacturers’ Literature 
Contents of This Issue Pl 
ae 248 
Construction materials. . 249 
Electrical & mechanical. 251 di 
Handling & packaging... 254 f 
Heating & cooling..... 256 
Instruments & controls... 258 
Pipe, fittings, valves.... 262 So 
Process Equipment ..... 264 
Pumps, fans, compressors 270 
Services & miscellaneous 272 
( Sy 
Star of the Chem. Show — the new 
Eclipse 200,000 Btu/hr High-Tempera- 
ture Heater — only 62” tall, shipped fully 
equipped, test fired and ready to go. ™ 
Chemicals 
,] 
ere S = new Acrylate Monomers...... Methy] Acryl- 
ate & Ethyl Acrylate are now avail- 
able with only 15 ppm inhibitor. 
Grades containing 200 ppm inhib- 
itor continue to be available. Lit. 
- 209 *Rohm & Haas 
Alcohols...... Latest in the series is All 
“ * | * road a coage ee ake " 
ne full line of alcohols or other 
...for hot oil, Dowtherm, Aroclor os Tune eta e ill 
on request. 
: - 77 *Enjay Chemical Co. 
The wraps are off on a totally new kind of High-Temperature Heater Alkali as . 
; ’ ; Se A variety of thirty al- 
for liquid phase process heating and related systems. It’s the Eclipse Callen in clean Mn ney AE All 
horizonial-type heater designed especially for low-cost residual & repackaging costs go down be- 
petroleum oils, Dowtherm, Aroclor, and other new heat-transfer come you an penne a any 
ae Here are a few of the important advantages of these new haa an Sikosker Chusaatent Corp. 
eaters: 
ea : : : : Jolloidal Silicas....... Properties and 

@ Closed liquid phase system — maintains high operating Co ple cl Pm Naleoag colloidal 

temperatures without pressure. gen are described a , Bulletin 
° ° ° i re- 

e High efficiency — “controlled” circulation design of the — is now available on 
heater promotes rapid circulation, assures maximum heat R271 *Nalco Chemical Co. — 
transfer efficiency, and prevents carbon separation and veles Midis. ....; A wide selection of 

baking” on. fatty nirogens permits varied solu- 

e Compact design — horizontal arrangement requires less bilities, surface activity and biocida 
headroom (as little as 57”) — side firing cuts floor space Hehe “hci Descriptive literature 1s 
requirements 20% over conventional end-fired units. 196b *General Mills 

e Complete range of standard sizes —10 models meet virtually Glycol Ethers....... Dowanol glycol file 
any process heating requirement -—— output capacities to ethers omer hg 9 the A tage 

/ s il- full tomatic. variety of solvents. e precise de- 
6,000,000 Btu/hr, gas- and/or oil-fired, fully au gree of solvent or coupling action dat 

e “Packaged” assembly — all heaters come fully equipped for almost any application. “ eat 
with controls, combustion safeguards, welded steel shell, 36-37 *Dow Chemical Co. 
and insulation with a metal jacket — ready to install and Hydrogen Peroxide....... for applica- gui 
operate. A.S.M.E. construction. tion to a multifude oe yy bee ash 

: ; i i ions. Data 
Ask your Eclipse representative to show you how to improve process oc, Geeeiatieen sand hydroxylation : 
heating applications and reduce costs with these new units. Contact for higher-profit products. “ 
him for full details, or write the factory for literature. 91 *Allied Chem., Solvay Proc. Div. ite! 
T ay Cantal ee ‘hemic: i Bcc pare for trouble-free 
*Reg. T.M. Dow Chemical Co. **Reg. T.M. Monsanto Chemical Co. ee ee special re- Ser 
fining to minimize emulsion prob- R 
lems and contains an additive to e 
ECLIPSE BOILER DIVISION minimize foaming. : fro 
*American Oil Company 
Manufacturers Rd. & Compress St. ene li 
Chattanooga 5, Tennessee * From advertisement, this issue Ite 
Cu 
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Mineral Acids....... can be delivered 
fast, from key locations from coast 
to coast. Further information on 
mineral acids, prices & delivery is 


available. 
67 *Allied Chem., Gen. Chem. Div. 
Plastic...... Teflon is easily bondable 


to other materials and to itself with 
commercial adhesives. Complete 
Teflon service to help improve de- 
sign & increase reliability. 

282 *Raybestos-Manhattan, Inc. 


Solvent...... New improved Varsol of- 
fers long-lasting freshness. Retains 
its efficient solvency even after long 
storage or many processings in your 
plant. Information. 

173. *Humble Oil & Refining Co. 


Solvents....... New technical bulletins 
are available on Pent-Oxone and 
Pent-Oxol solvents. Bul. A deals 
with physical properties & Bul. B 
deals with use in acrylic lacquers. 

*Shell Chemical Co. 


Synthetic Calcium Silicate...... Micro- 
Cel absorbs up to 6 times its weight 
in water. Available in several 
grades with a wide range of phys- 
ical properties. 

161 *Johns-Manville 


Trimethylolpropane...... the ideal in- 
termediate for producing urethane 
foams & coatings, and alkyd resins 
is now available at the lowest price 
in history. Information. 

85 *Celanese Chemical Co. 


Construction Materials 


Alloy...... Monel Alloy 400 has out- 
standing resistance to chloride cor- 
rosion and protects product purity. 
Further information on this alloy 
may be found in Tech. Bul. T-5. 
216 *International Nickel Co., Inc. 


Alloys...... Hastelloy alloy F resists 
stress-corrosion cracking in chlo- 
ride solutions. A 12-page booklet is 
offered for further information on 
this alloy. 

*Haynes Stellite Co. 





Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free— just for the 
asking. 

It’s easy—simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 





Wy 








Key chemical ideas for chlorine and caustic 


Wyandotte technical service is a wonderful source of 
ideas. It saved a brewery at least $26,000 a year in 
caustic costs by recommending a switch to liquid. 
It helped a paper manufacturer get fibers of virgin- 
pulp quality from waste paper by cooperating in the 
development of a new 3-stage bleaching process. 
It could help you to new and better things with key 
chemicals. Why not call us in? 


WYANDOTTE 


&@cnHEMICALS 


MICHIGAN ALKALI DIVISION, WYANDOTTE, MICHIGAN 
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rs < 
a es ROCKWELL-REPUBLIC 


LITERATURE .. . 


ST-4 Process Control Center 
groups control station, T1233 
controller, and recorder in 

one space saving’ assembly 


*Requires only 7” x 7-1/8" panel space 





Alloys...... Colmonoy alloys & meth. In 
ods can protect your equipment 
The Spraywelder_ Catalog and the 
Colmonoy Hard-Surfacing Manual 
are available. 

“Wall Colmonoy Corp, 


Aluminum....... Literature has beep In 
prepared to help in solving refinery 
corrosion problems through the use 
of aluminum and may be obtained 
upon request. No. 88-11453. 
262a *Aluminum Co. of America 


Aluminum....... A booklet — entitled In 
“Process Industries Applications of | 
Alcoa Aluminum” is available for 
information on the wide variety of 
applications of aluminum. ; 
260a *Aluminum Co. of America 


Aluminum Alloys...... A booklet. giy- Ni 
ing information on resistance of 
aluminum alloys to weathering & to 
chemically contaminated atmos- 
pheres is available. 
260b *Aluminum Co. of America 


Aluminum Tapered Plate...... demon- Sp’ 
strates remarkable cost savings for 
fabricators of large field-erected 
storage tanks. Further information 
is available. 

266 *Aluminum Co. of America 


Ceramic Catalyst Carriers....... Size, Sta 
weight, porosity, & purity are held 
to close tolerance. Carriers are de- 
scribed in detail in bulletin “Keys 
to Better Catalysis”. 

111 “Norton Company 


Coating...... No matter what the size Ta 
or shape of your product, it can be 
coated better with Kanigan nickel 
alloy. Detailed information in Bul- 
letin 561. 

257 *General American Transportation 





5 Control station (man/auto, man/cas- 
cade, man/auto/cascade). Single-case 
cascade controller provides ‘‘bump- 


1 Die-cast door with clear plastic insert, 
weatherproof gasket. 


Secondary variable indication, less"’ transfer without a seal position. Coating...... Penton is now used in Wi 
Full 4” recording width, rectilinear co- Set point control and indicator. et gait a0 yok Laicke | =. 


Penton Buyer’s Guide” is available 


ing system, refill from front. —™ 


i i ! ; 
SrREHNnS: SRNR Se Say Se eee Trouble-free sealed cartridge type ink- 


=> wh 


Continuous valve position indicator. *Hercules Powder Co. 
Coating...... Plasite No. 7155 cold set Wir 
coating will solve severe water cor- 


rosion problems. Field history and 


6 
7 
8 One, two, or three pen recording. 
Q Manual transfer indicator. 

0 




































1 Chassis lock. Chassis easily removed laboratory test results are available 
from front of case. Removal does not L269 request. 

ONE ane oer “* Wisconsin Protective Coating Corp. 

11° Manual regulator—separate unit. Construction Material — Information Zin 
2 . : is available on request concerning 
For more information about the ST-4 Koroseal, the flexible material that 
Unified Process Control Center and can withstand practically all acids. 

Controller may be receiver mounted (as other Rockwell-Republic instruments 1 *B. F. Goodrich Industrial Prod. 198 
shown) or field mounted. and controls just mail the coupon. Construction Material....... Fluoroflex 
is a specially processed Teflon con- 

REPUBLIC INSTRUMENTS struction material used for pipes, i 
AND CONTROLS ”, & =" joints, transfer 

= ose, etc. Inform. Ai 

r ee ee ee es ee maniacs = 100 Cinattisiiien ilk Air 
BH Please send latest i Hard Carbides...... for a wide variety 
t literature on the following: i of applications where resistance to 
P ! : : “4 
rT 0 ST-4 Process Controller 0 Process Transmitters 0 Controllers nl el So ae ~ 

0 MP-12 Analogger 0 Control Stations O Control Valves offered. eae Cab 
BE VRC Ratio Computer © Drive Units 0 V-5 Gauges i 258 *Kennametal, Inc. 
! 00 Desuperheating & Pressure Reducing Systems 0 Flow Meters i High-Alloy Castings....... A complete 
D Electronic Control Systems 0 Pneumatic Control Systems range of both heat-resisting and 
i i corrosion-resisting alloys plus. fa- 
g ‘Name Title 4 | cilities for finishing & assembling. 

Bulletin G-261. 

 aenang | 270 *Duraloy Company | Cou 
| Address i Industrial Insulation. ..... Mono-Block 
City Zone State insulation is high in strength & 
a i minimizes loss due to breakage 
i Republic Flow Meters Co. (Subsidiary of Rockwell Manufacturing Company) i ae ag —— on Mono- 
i 2240 Diversey Parkway, Chicago 47, Illinois n aed aS eBaldwin-Ehret-Hill, Inc 

RF-26 dctasseae 
Bhace seh seme ee ns SACS ce mm el * From advertisement, this issue ey 
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Insulation...... Speed-Insul consists of 
a highly efficient insulation mate- 
rial combined with a diamond-rib, 
sheet-aluminum facing to insulate 
& weatherproof in one operation. 
26-27 *Johns-Manville 


Insulation...... Foamglas insulation is 
a cellular glass insulation. The In- 
dustrial Insulation Catalog con- 
tains details and is available on 
request. __ 

222 *Pittsburgh Corning Corp. 


Insulation & Cements...... A full line 
of quality insulation, covering vir- 
tually every industrial application. 
Cements for use with this line are 
also available. Brochures. 

73 *The Ruberoid Co. 


Nickel Steel...... 9% Nickel Steel re- 
duces cost of handling low-tem- 
perature liquids. The complete story 
on this steel, including details of 
“Operation Cryogenic”. 

184-185 *United States Steel Corp. 


Spherically Ground Balls...... Applica- 
tions for these high alumina spher- 
ically ground halls include bear- 
ings, gauges and check valves. Data 
Sheet #5004 is offered. 

83 *Coors Porcelain Company 


Stainless Steel....... Armco 17-4 PH 
stainless steel offers excellent cor- 
rosion resistance. More specific in- 
formation is available to help you 
cut costs. 

*Armco Steel Corp. 


Tank Linings...... Coroline 505 tank 
linings provide easy application in 
shop or field. All the facts about 
Coroline 505 are contained in a 
bulletin which is offered. 

204 *The Ceilcote Company, Inc. 


Wire Cloth...... for corrosive service, 
with accurate mesh count, close 
tolerance wire diameter, precision 
weaving, etc. Bulletin FC is avail- 
able on request. 

224 *Newark Wire Cloth Co. 


Wire Cloth & Screen...... woven from 
s. steel, Monel, bronze, copper, 
brass, high carbon & oil-tempered 
steel & virtually any metal that 
can be drawn into wire. 

202 *Ludlow-Saylor Wire Cloth Co. 


Zine Dust...... is now being used as a 
reducing agent, precipitating agent, 
purifier, catalyst, polymerizing 
agent & in rust-resistant paints, 
bleaches, etc. Information. ; 

198 *American Smelting & Refining 


Electrical & Mechanical 


Air Motors...... feature seven unique 
benefits—variable speed, explosion- 
proof, can’t burn out, operates in 
any position, withstands heat, re- 
versible & compact. Cat. 

TL267 *Gast Mfg. Co. 


Cable......MI cable is ideally suited 
for all types of trouble areas. The 
many unique characteristics of this 
versatile cable construction in the 
new MI catalog. 

*General Cable Corp. 


Couplings. ..... for every operation that 
calls for quick, tight connections. 
Available in brass, malleable, stain- 
less, aluminum, ete. Details in il- 
lustrated Catalog C-11. 

79 *Ever-Tite Coupling Co., Inc. 


ee 


*From advertisement, this issue 




















Key chemical transportation for chlorine and caustic 


Once by rail, always by rail? Not necessarily. Changes 
in tonnage, freight rates, or facilities for storage may 
make a switch to barge shipment of chlorine or caustic 
a wise move. This is something we check carefully— 
and often—for our customers. With our Wyandotte 
plant at the hub of the Great Lakes, and our Geismar 
plant near the mouth of the Mississippi—we are 
ideally situated to ship by barge, rail, or truck. Call us. 


WYANDOTTE 


&cCnHeEmMicars 


MICHIGAN ALKALI DIVISION. WYANDOTTE, MICHIGAN 
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lb./yr. ethylene oxide plant 
has fast, smooth startup 


Olin Mathieson Chemical Corp- 
oration’s new ethylene oxide plant 
at their Doe Run Works, Bran- 
denburg, Kentucky, started up 
smoothly and rapidly after com- 
pletion by The Lummus Com- 
pany one month ahead of sched- 
ule. The installation has already 
proved its capability of exceeding 
its design capacity of 55 million 
pounds per year. 

The ethylene oxide is converted 
into derivatives for use in the 
manufacture of antifreeze, indus- 
trial coolants, hydraulic brake 
fluids, detergents and chemical 
intermediates. 


252 


Engineered and constructed by 
Lummus, this new plant employs 
the Shell Development Com- 
pany’s process for direct oxida- 
tion of ethylene to ethylene oxide. 
It is the fourth such unit to be 
undertaken by Lummus in the 
last several years, and Lummus is 
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currently working on a fifth Shell 
Process plant, this one for SunOlin 
Chemical Company at Claymont, 
Delaware. Advantages of the 
process include unusually high 
yields and virtual elimination of 
the waste disposal problems en- 
countered in the classic chlorohy- 
drin process. 

For ethylene oxide, or for any 
type of chemical or petrochemi- 
cal plant, call on Lummus’ half 
century of experience on more 
than 900 plants for the process 
industries around the world. 


com 
we 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, New 
York, Houston, Washington, D.C., Montreal, London, Paris, The Hague, 
Madrid; Engineering Development Center: Newark, N. J. 

FOR InouSTRY 


ENGINEERS AND CONSTRUCTORS 
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LITERATURE . 


Couplings...... Basic type F Steelflex 
coupling can be used horizontally 
or vertically, without modification 
or special parts. Information in 
Bul. 4100. 
lila *The Falk Corporation 


Drives...... Dyna-V drives are avail- 
able in capacities from 1 to 1500 hp. 
They save space, save weight and 
save money. A complete drive bul- 
letin is available. 
239a *Dodge Mfg. Co. 


Gas Expander Turbines...... are now 
available in sizes up to 10,000 hp. 
They are of impulse type for use 
in a wide variety of applications. 
Further information is offered. 

106 “Terry Steam Turbine Co. 


Generator...... Acyclic generators for 
efficient generation of very high 
D-C current. Further information 
on how this generator can be uscd 
for your requirement. 

194-195 *General Electric Co. 


Moter Coil Insulation......... Sealflex 
gives flexible, fully-sealed coil pro- 
tection against water, salt air, dirt, 
oil, chemicals, solvents & carbon 
black. Brochure. 

12-13 *Electric Machinery Mfg. Co. 


Motor Mount...... With the new Equi- 
Poised Motor Mount the motor can 
be mounted in almost any position 
around: perimeter of reducer. Di- 
mensions, etc. in Bul. 7100. 

lild *The Falk Corp. 


Motoreducers........ All-Steel Motore- 
ducers with horsepower range: to 
75 hp... standard output speeds: 
780 rpm (high) to 1.2 rpm (ow) 
are covered in Bulletin 3100. 
Tle *The Falk Corp. 


Motors...... Type GW Syncrogear mo- 
tors feature compact, strong pyra- 
midal construction & rugged cast 
iron case. Information is found 
in an illustrated brochure, No. 


291. *U.S. Electrical Motors, Inc. 


Motors, Tube Ventilated....... provide 
power to move petroleum to mar- 
ket. Also used as drive for big 
fans, blowers and compressors or 
any heavy-duty application. 

54 *Wagner Electric Corp. 


Rolling Bearings..... Further informa- 
tion available on these rolling 
bearings. Information includes 
ratings as well as other pertinent 


data. 
239ec *Dodge Manufacturing Corp. 


Safety Heads...... contain a thin metal 
disc which will rupture at a pre- 
determined pressure to give com- 
plete & instantaneous protection. 
Further information. 

211 *Black, Sivalls & Bryson 


Speed Reducer....... Torque-Arm re- 
ducers in a wide range of sizes: 
capacities to 170 hp, output speeds 
from 10 to 400 rpm, ratios of 5:1, 
15:1, 25:1, speed ratios to 175 to 1. 
238 *Dodge Manufacturing Corp. 


Speed Reducers...... Parallel Shaft up 
to 3500 hp. Right angle and con- 
centric shaft designs are also avail- 
able. Complete details on all 
models in Bulletin 1100. 
171b *The Falk Corp. 


Speed Reducers...... Spiral bevel-heli- 
cal reducers for high efficiency on 
heavy drive applications. Details 
are contained in Catalogs 42C & 
43C which are offered. 

192 *D. O. James Gear Mfg. Co. 


* From advertisement, this issue 
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Key chemical selection in liquid caustic 


A key chemical is the best buy. Case in point: liquid 
caustic. We offer it in two concentrations . . . 50% 
and 73%. Today, your best buy may be the 50% grade. 
If so, that’s what we'll recommend—today. But if 
stepped-up use of caustic or changes in freight rates 
alter your economic position in the future—we'll 
recommend conversion. We never consider our first 
analysis final...and never stop working with you. 


WYAN D OTT E 


CHEMICALS 


MICHIGAN ALKALI DIVISION. WYANDOTTE, MICHIGAN 
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NEW BLH MICROMINIATURE AMPLIFIER 
IS SMALLEST, MOST RELIABLE UNIT 
AVAILABLE AT ITS PERFORMANCE LEVEL 





Top Performance in Miniature...less than 
one cubic inch of: 


Power—gains of 10, 20 and 200, with other 
gain values available. 


Stability—better than +15 microvolts referred 
to the input and: to a given temperature, 
including all effects of use and environment. 


Capability—operating temperature range from 
—100°F through 350°F with no sacrifice in 
output at either extreme. Vibration and shock 
resistance are transistor-—limited only. 


Linearity—terminal linearity better than 
+.05% of full scale. 


Diversity—many applications in ground support 
systems, integral transducer amplification, 
analog computers, low level commutations, 

plus many other electronic products and systems. 


See for yourself the unlimited possibilities 
this tiny new amplifier offers. For complete 
specifications on the Model 700 Amplifier 
write us or contact one of the 17 BLH 

sales engineering representatives throughout 
the U.S. and in Canada. 


BALDWIN - LIMA « HAMILTON FIRST 
Electronics & Instrumentation Division sirwaslitn 





Waltham 54, Mass. 
SR-4*" Strain Gages « Transducers « Temperature Sensors « Systems 


oe ae wae eb 
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LITERATURE... 


Starters....... Information about the 
new line of across-the-line starters 
is contained in the new Publication 
6100 which is available on request 
All in smart new enclosures. 

159 *Allen-Bradley Co, 


Starters..... EC&M synchronous start- 
ers are available in ratings up to 
4800 volts with fuseless or fused 
interrupting capacity. Details are 
contained in Bulletin 8210. 

*Square D Company 


Thermocouple Components...... Wires, 
insulators, protecting tubes, heads, 
blocks, connectors & miscellaneous 
components. Catalog Gl100-3 is 
available. 

R288 *Minneapolis-Honeywell 


Thermocouple Extension Wire........ 
Catalog W-4 contains more than 
18 pages of information on the 
whole line including CERAMO 
metal sheathed-ceramic wire. 
R273 *Thermo Electric Co, Inc. 


Turbines...... built to customers’ speci- 
fications, including API and NEMA 
standards. A complete range from 
1 hp to 250 hp. Further informa- 
tion in Catalog 200. 

163 *Coppus Engineering Corp. 


Handling & Packaging 


Tanks...... Poxyglas tanks provide the 
most economical answer to storage 
holding or handling of corrosive, 
caustic or erosive solutions. Bul- 
letin 45/115 is offered. 

2 *Black, Sivalls & Bryon 


Materials Handling Equipment...... to 
solve your bulk materials handling 
problems. ;Chain belts for drives, 
conveyors, vibrating equipment, 
waste treatment, etc. 

3 *Chain Belt Company 


Refrigerated Storage Facilities...... A 
bulletin, No. G-48 is offered for 
information on low-temperature 
storage facilities which may be de- 
signed and built for your needs. 
97 *Chicago Bridge & Iron Co. 


Gas Transports...... Extreme mobility 
& economical storage make Taylor- 
Wharton gas transports ideal for 
bulk transportation of compressed 
gases. Information. 

169 Harrisburg Steel Co. 


Tractor-Shovel...... Model H-25 Pay- 
loader has dual-filtering of en- 
gine intake. “Industrial Materials 
Handling from A to Z” is avail- 
able on request for further details. 
119 *The Frank G. Hough Co. 


Feeders...... Rotary airlock feeders for 
use in handling problems of dust 
control and for pneumatic convey- 
ing. Bulletin P58 is available upon 


request. 
TL285 *Prater Pulverizer Company 
Screw Elevator...... Rotor Lift screw 


eters. Engineering Catalog. 1 
R263 *Southwestern Supply & Machine 


Automatic Checkweighers...... Models 
to provide continuous 100% in-line 
checkweighing of items from a few 
ounces to 200 lbs. Handle sacks, 
cartons, etc. Bul. 2968. 

236 *Toledo Scale Corp. 


* From advertisement, this issue 
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Heat Exchanger Condenser 
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Reactor 


THE GLASCOTE SYSTEM—Used for manufacturing oil treating vacuum coincident with 90 Ibs pressure in the jacket. Heat 
chemicals, The installation consists of a 2000-gal. Glascote exchangers, reactor, receiver, condenser and pipe are all lined 
reactor complete with 3-blade impeller type agitator. The with Glascote’s best acid-alkali resistant glass — the ultimate 
reactor is designed to withstand 100 Ibs pressure or full in corrosion resistance and longer service life. 


VISCO CHECKS PROCESS CORROSION WITH GLASCOTE 


Visco Products Company of Sugar Land, Texas makes oil treating chem- 
icals — including highly effective corrosion inhibitors for oil and gas wells. 


Strangely enough, at one stage of their manufacture these same powerful he) 
. 5 “ns . - : Through research “% a better way 
corrosion inhibitors are actually a highly corrosive compound! And Visco 
equipment used at this time must be well protected against corrosion. e 
Like many other leading chemical processors, Visco has found Glascote’s eWwe 
glass lining provides outstanding protection for reactors processing highly C0 £.P Of At. Om. 
corrosive compounds. After more than a year of operation Visco engineers antenna 


have reported: “We are particularly pleased with the Glascote seal . . . it is GLASCOTE PRODUCTS, INC. 
working perfectly. No leaking, no spillage.” Seana OF Obl 

If you’re planning a new process installation, why not plan on Glascote 
for efficient, economical, reliable glass-lined processing equipment. Call a pe fs eh 
Glascote sales engineer for the complete story. And be sure to see Glascote’s F 
complete line brochure in the Chemical Engineering Catalog, pages 499-506. 
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The standard — 


Type BZ Lectrodryer i 
operates between 40 to Se 
150 psig. Special units are avail- 

able for 300 psig and higher pressure. 


TYPE BZ LECTRODRYER 
for drying instrument air 
and other gases 


For years, Lectrodryer has been known for leadership in the design 
and production of adsorbent dryers...with a reputation for providing 
extra peak load capacity, greater drying dependability. Now here’s an 
even better dryer for compressed air and other gases—the new Type 
BZ Lectrodryer. 

Special emphasis has been placed in the Type BZ Lectrodryer on 
sound but simplified mechanical design. It is fully automatic, supply- 
ing continuous drying with no attention other than occasional lubrica- 
tion. Since the valves and valve mechanism move only a few times per 
day, there is virtually no wear— unlike units which cycle frequently. 

Bulletin BZ-161 describes this new Lectrodryer in detail. For a 
copy, or for drying help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 303 32nd Street, Pittsburgh 30, Pa. 
CASE HISTORY SHEETS—describing typical moisture-control instal- 
lations—are available to help you plan your own drying systems for 
instrument air and other gases. Write for free copies—stating the 
material to be dried. 







iy 
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LITERATURE... 


Conveyor Scale Systems...... are fully 
described in Bulletin 60 while Bul- 
letin 14 describes other automatic 
weighing systems. Both are avail- 
able on request. 

220 “Weighing & Controls, Inc. 


Heating & Cooling 


Ammonia Dissociator...... Type AD-52 
& AD-61 for furnishing protective 
atmospheres at 100CFH and 150- 
CFH. Further information in Bul- 
letin 256A. 

R237e *C. I. Hayes, Inc. 


Atmosphere Equipment...... A general 
bulletin, No. 256-A describes a 
variety of atmosphere equipment 
and is available on request. 
R237f *C. I. Hayes, Inc. 


Electric Heaters. ...Chromalox Flange- 
Type Electric Immersion Heaters 
are ideal for high-temperature/ 
high-pressure applications. Details 
in catalog 60. 

R217 *Edwin L. Wiegand Company 


Forming Gas Generator........ Nitro- 
Form Model FG-50 for generating 
protective atmospheres at 500CFH. 
Details are found in Bulletin 5810- 
GC which is available. 

R237¢g *C. I. Hayes, Inc. 


Generator....Nitro-Gen generator can 
produce gases of oxidizing & reduc- 
ing characteristics by varying gas/ 
air ratio. Further details are avail- 
able in Bul. 5901-Ni. 

R237b *C. I. Hayes, Inc. 


Generator, Endothermic..... Type IGL 
endothermic generators have Delta 
globar ceramic heating elements. 
Details are contained in Interim 
Bulletin 5808-A. 

R237d C. I. Hayes, Inc. 


Grate-Kiln System...... produces con- 
sistent high quality using less fuel. 
Outproduce conventional rotary 
kilns of the same length by 50%. 
Further information is available. 
24-25b *Allis-Chalmers 


Heat Control...... Equipment such as 
temperature-pressure regulators, 
float thermostatic steam _ traps, 
thermo-dynamic steam traps & 
pipeline strainers for heat control. 
193 *Sarco Company, Inc. 


Heat Exchanger...... A great range of 
sizes are available with pressures 
up to 50,000 psi. These heat ex- 
changers may be fabricated from 
almost any metal to suit your needs 
81 *Graham Mfg. Co., Inc 


Heat Exchangers...... Double pipe sec- 
tions are furnished completely as- 
sembled, manifolded, and _ tested. 
Double Pipe Heat Exchanger Bulle- 
tins are offered for details. 

177 *Brown Fintube Company 


wide acceptance in areas where 
water cooling is impractical or im- 
possible. : 

117. *Yuba Consolidated Industries 


compact units. Bul. P61. 
110 *Platecoil Div., Tranter Mfg. 


~ * From advertisement, this issue 
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The specialists at General American’s 
Kanigen plant in Sharon, Pennsyl- 
vania can deposit an even coating of 
hard nickel alloy on most ferrous 
metals in common use. Regardless of 
how high, wide or heavy the object 
is, if you ean get it to Sharon, we 
can plate its interior. 


Before General American developed 
Kanigen coating, it was next to im- 
possible to deposit an even nickel 
plating over very large surfaces or on 
many complex shapes. Since Kanigen 
nickel plating is purely a chemical 


IF YOU CAN 
SHIP IT 


WE CAN PLATE IT! 
NO MATTER WHAT THE SIZE 
OR SHAPE OF YOUR PRODUCT, 
IT CAN BE COATED BETTER 


WITH KANIGEN 


NICKEL ALLOY 


Kanigen Division 





process involving no electric current, 
it works equally well on simple or 
complex shapes and on small or large 
surfaces. Thickness uniformity of 
the coating is independent of part 
complexity or size. 


Only General American and its 
authorized licensees around the world 
can show you how Kanigen coating 
may improve your product. The 
Kanigen process is protected by 
more than 30 separate patents. For 
detailed technical literature, write 
for bulletin No. 561. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 3, Illinois 


KANIGEN 





Cuemican EncineerINc—December 11, 1961 


Offices in principal cities 


257 





Where resistance to abrasion is an im- 
portant factor, Kennametal* hard car- 
bides are the answer to a wide range of 
applications as these compositions with- 
stand abrasion and wear many times 
longer than steel. 


123 TO 1 WEAR RATIO EFFECTS 
LARGE PRODUCTION SAVINGS. 
Kennametal abrasion-resistant carbide 
nozzles, used in spraying a water base 
titanium oxide paint, average 736 hours 
before being replaced . . . compared 





with six hour replacements previously 
required with case-hardened steel noz- 
zles. (Photo shows nozzles for various 
applications.) 






























What 
wears 
out 

in your 
plant? 


Forward-looking research and devel- 
opment have opened many markets for 
Kennametal. It is now used extensively 
as a material of construction for vital 
machine components and wear-spot ap- 
plications in practically every industry. 
Some typical applications are slitter 
rings, chuck jaws, rolls, die rings, 
punches, tube mill rolls, and pressure 
cylinders. 

Outstanding properties of Kenna- 
metal hard tungsten and titanium car- 
bide compositions are high resistance to 
abrasion, corrosion, heat, pressure, im- 
pact... and high hardness and strength. 
Chances are one or more of these prop- 
erties will fulfill some requirement in 
your plant equipment or in the prod- 
ucts you make. 

All of these qualities, plus our research 
and development facilities, are avail- 
able to help translate ideas into prod- 
ucts that will combine reliability with 
long service. 

For additional, useful information 
about Kennametal hard carbides, write 
to KENNAMETAL INc., Dept. CE, 


Latrobe, Pennsylvania. *Trademark 39632 


KENNAMETAL 9x. 





LITERATURE... . 





Heat Transfer Equipment...... An il- 
lustrated brochure, personnel data 
sheet and customer references are 
available for information on the 
full line of heat transfer equip-. 
ment. 

234 *Krueger Engineering & Mfg. Co. 


Heating Mantles........ Safe, depend- 
able electric heating mantles for 
every use. A bulletin is available 
for more detailed information and 
may be had upon request. 

56 *Glas-Col Apparatus Company 


Heating Products...... Catalog 956 cov- 
ers Grid unit heaters, blast heater, 
and radiators. Designed for opera- 
tion on steam pressure up to 250 
PSI 450 degree temperature. 
TL287 *“p. J. Murray Mfg. Co. 


High-Temperature Heater........ This 
new high-temperature heater uses 
low-cost heat transfer media. Fea- 
tures closed liquid phase system 
and horizontal design. 

248 *Kclipse Mfg. Co. 


Mechanical Traps...... for gas, gaso- 
line, air, steam or interface serv- 
ice. Catalog 500, “Mechanical Traps 
For Steam, Air, Gas” is available 


on request. 
14 *W. H. Nicholson & Co. 


Organic Liquid Heaters........ can be 
modified to meet a wide range of 
job requirements. They can be 
arranged for firing with most com- 
mercial fuels. Information. 

*Union Iron Works 


Packaged Boilers......... Sizes through 
600 hp ... oil, gas and combination 
oil-gas firing . .. larger sizes in 
Springfield water-tube boilers. 
Booklet, “How to Select a Boiler.” 
219 *Cleaver-Brooks Co. 


Refrigeration Unit....... Water-Vapor 
refrigeration units have a steam-jet 
cooler. Water is the only refrigerat- 
ing medium. Details are found in 
Bulletin 9143-B. 

R289 *Ingersoll-Rand 


Rotating Seal...... There is a standard 
type and size Rotary Union for 
heating & cooling any revolving 
roll or drum. Pipe sizes 4” to 5”. 
Bulletin 700. 

R261 *Perfecting Service Co. 


Steam Traps...... have only two mov- 
ing parts, the lever assembly & the 
bucket. The 44-page steam trap 
book discusses trap selection, in- 
stallation and maintenance. 

4 *Armstrong Machine Works 


Temperature Control....... A complete 
line of pressure and temperature 
regulators is available. Detailed in- 
formation on control applications 
is contained in Bulletin IV 1014. 
114 ‘*Spence Engineering Co., Inc. 


Thermal Fluids...... Systems operating 
with Thermal Fluids deliver proc- 
ess heat up to 600F. from unpressur- 
ized liquid. Technical Bul. 1248 is 
available. 

88 *Monsanto Chemical Co. 


Instruments & Controls 


Amplifier........ The new microminia- 
ture amplifier is the smallest, most 
reliable unit available at its per- 
formance level. Further informa- 
tion on Model 700. ; 
254 *Baldwin-Lima-Hamilton 


_ From advertisement, this issue 
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New Permutit Type M 
Precipitator 
...a Study in simplicity 


Now in operation is this new precipi- 
tator for reducing turbidity and color 
in water. 

We call it the Permutit Type M Pre- 
cipitator. It is a study in simplicity, and 
because of its low construction and 
operating costs, it opens up new op- 
portunities to obtain solids-contact 
clarification at minimum cost. 
“Missing” parts: There is no motor- 
driven agitator on the Permutit Type 
M Precipitator. No extensive baffling. 
No center platform. No access walk- 
way. All these have been done away 
with, because the unit has a new and 
different agitator system which sweeps 
away the settled sludge. Rotating agi- 
tator arms are supported by a “semi- 
buoyant” hub (or float) which revolves 
about a bearing post on the tank floor. 
Recycled effluent drives the agitator 
through jet nozzles located at the end 
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of each arm. Smaller jets, spaced along 
the arms, gently nudge the settled 
sludge toward a sump at the outer rim 
of the tank floor. 

Briefly, this is how the M unit works: 
raw water and chemicals are mixed in 
line and enter at the center of the tank 
floor beneath the conical rotor float 
which deflects the fluid mixture radi- 
ally outward to the walls. A horizontal 
baffle on the tank wall then reverses the 
flow back toward the center thus im- 
parting a rolling action to the sludge 
blanket. This current flow constantly 
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Agitator float and hub assembly. 


PFAUDLER PERMUTIT inc. 
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places previously formed sludge in in- 
timate mixture with the raw water 
immediately as it enters the tank. Clar- 
ified, effluent is collected by a flume at 
the top. 

Sudden water changes: An addi- 
tional benefit of the Permutit Type M 
Precipitator is its exceptional ability to 
handle shock loads, 

A case in point: red dye from a paper 
mill a mile upstream showed up one 
day in the raw water entering a Per- 
mutit Type M Precipitator in use in 
New England. But the unit went right 
on putting out an effluent with no sig- 
nificant change in quality. 

So much interest has been shown in 
this new unit that we have reprinted 
the paper, “A Recent Development in 
Solids Contact Clarification Design”, by 
E. D. Driscoll of Permutit. We'll be 
glad to send you a copy. 

Write to Permutit Division, Dept. 
CE-121. 50 West 44th St., New York 36, 
New York. (In Canada, contact the Per- 
mutit Company of Canada, Toronto.) 


Specialists in FLUIDICS...the science of fluid processes 


Cuemicat 
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“ALCOA 


good designs made better with aluminum 





Alumi-Louvers provide dependable, 
economical ventilation at 
New York State Natural Gas Co. 


For uninterrupted, maintenance-free performance, Mansfield Metal 
Fabricating Co., Mansfield, Ohio, constructs its famous Alumi- 
Louvers of Alcoa® Aluminum. A typical installation (shown) is at 
New York State Natural Gas Co., Tamarack, Pa. Alumi-Louvers 
require no maintenance, provide dependable, economical control of 
ventilation and temperature. Mansfield reports that lightweight alumi- 
num cuts transportation and installation costs (special rigging is un- 
necessary ). For more information about corrosion-resistant aluminum, 
please send the coupon. 


Varcon ALUMINUM 





Aluminum Company of America, 825-Z Alcoa Building, Pittsburgh 19, Pa. 

Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 
{_}) 68-10460 Process Industries Applications of Alcoa Aluminum 


(.) 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of Alumi- 
num Alloys to Chemically Contaminated Atmospheres 


{_} 61-21088 Aluminum Cooling Towers and Their Treatment 
L) 34-11566 Alcoa Aluminum Heat Exchanger Tubes 























LITERATURE .. . 


Chlorinator....... V-notch chlorinators 
provide the economical answer to 
water- and waste-treatment prob- 
lems. More information is avail- 
able on request. 

18 *Wallace & Tiernan Inc. 


Computer System...... The G-20 com- 
, system blends high computa- 
ional speeds with high input-out- 

ut and transfer rates. Informa- 

ion is found in Bulletin BSP-05611, 

125 *Bendix Computer Division 


Controller....... The new Spacemaker 
high-voltage controller is the only 
2- to 5-kv controller with a contac. 
tor you can get at without tools, 


Details. 
24-25e * Allis-Chalmers 


Detector........ New Flamon detector 
can help you be sure the burner 
flame is on. Provides a wide tem- 
perature range, allows easy inspec- 
tion and is of weatherproof con- 
struction. 
1 *Bailey Meter Company 


Gage...... Liquid level gage sets guar- 
antee clearer visibility, unmatched 
accuracy at temperatures from sub- 
zero to 750°F. Complete informa- 
tion available. 

226 *Penberthy Manufacturing Co, 


Gage........ Acragage features a new 
polypropylene ring that snaps in 
& out instantly without special tools 
& gives positive, weather-tight clo- 
sure. Cat. VC-G. 

228 *Robertshaw-Fulton Controls 


Gages, Non-Frosting...... Large cham- 
ber non-frosting gages give more ac- 
curate level reading of low tem- 
perature liquids. Literature is of- 
fered on this and other models. 
R267 *Jerguson Gage & Valve Co. 


Gauges......... Completely automatic 
gauges can be located as far as 250 
ft. from tanks. Simple to install & 
requiring no maintenance. Details 
are offered. 

R269 *The Liquidometer Corp. 


Instrumentation. ..... The full story on 
new PneumatiK Tel-O-Set instru- 
mentation is contained in a booklet 
that covers in words & pictures all 


features. 
14-15 *Minneapolis-Honeywell 
Level Indicator...... Electr-O-Level is 


used on polyethylene levels; alu- 
minum ore levels; pulverized refrac- 
tory levels, liquid oxygen levels, etc. 
Bulletin L-1053. 
TR290 *Instruments, Inc. 


magnet. Further information 1s 


available on request. 
*Magnetrol, Inc. 


Liquid Level Transmitter... ...New eX- 
tended diaphragm liquid _ level 
transmitter has been designed 
especially for thick-wall tanks. 
Bulletin 13-22 is available. 

55 *The Foxboro Company 


Metered Flow Control...... will auto- 
matically measure and transfer 
with great accuracy at capacities to 
100 G.P.M. Details may be had up- 


on request. 
272 " *Waukesha Foundry Co. 


Meters...... New Electrivolume meters 
bring automation to liquid process- 


Name : i 
vone ing. Can be used to start pumps, 
Company operate solenoid valves, signalling 
devices, etc. Information. 
Address 2 *Buffalo Meter Co., Inc. 
City Zone State * From advertisement, this issue 
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SPEED UP PRODUCTION WITH-- 
(@ MULTI SPEED DkY 
\ PULVERIZERS & CRUSHERS 


Up to 50% faster 


@® Adjustable fineness 
of grind 





Non-clogging 
Easy to clean 


A design and size 
for every need 


TRIPLE ACTION RIBBON BLENDERS 


e UP TO 90% FASTER 
e SANITARY . 
eREMOVABLE STIRRERS P* 
eLIFETIME LUBRICATED 
e 1 CU. FT.—200 

CU. FT. SIZES 


Write today for information, literature and prices! 


CHARLES ROSS & SON CO. INC. 


Also Three Roll Mills, Double Arm Kneaders, Changeable Can Mixers, Dispersers and vertical Mixers of all types. 


150 CLASSON AVENUE «+ BROOKLYN 5, NEW YORK 









——— 


An excellent sequesterant 
_,.. to inactivate troublesome 
- metallic ions...to chemically 
dissolve deposits and also 
stabilize them in the solution. e® 
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The 


ROTARY UNION’ 
of) 





Seals ANY 
Revolving 
Connection 


There is a Rotary Union for 
every heating and cooling appli- 
cation. Right and left hand 
threads — special shafts — and 
flanges and adaptors are avail- 
able to meet any situation, and 
our engineering department will 
help you solve unusual sealing 
problems. That's just part of the 
Rotary Union story. 


Every Rotary Union is flexible 
enough to seal under vacuum 
and with all fluids and gases. 
And every Rotary Union auto- 
matically compensates for stress 
and strain caused by worn ma- 
chine threads and for variations 
in line pressure. 


The Rotary Union is your most 
flexible and efficient rotating 
seal for any heating or cooling 
application. Pipe sizes %4"’ 
through 5”. Write 
for Bulletin 700 for 
complete details. 


*Trade Name— 
Patented 





“WHERE Good Counectiona COUNT"® 


PERFECTING SERVICE CO. 
332 Atando Ave. 


Baltimore Buffalo C 
New York Pro 


Charlotte 6, N. C. 


go Cleveland Camden. Los Angeles 
e¢- Montreal. Toronto. Canada 
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"ALVA 


good designs made better with aluminum 





Aluminum tall oil tanks by 
Chattanooga Boiler & Tank Co. 
prevent product deterioration at paper plant 


Logically, tall oil tanks at West Virginia Pulp and Paper Company, 
Charleston, S. C., are aluminum. Fatty acids are not discolored by 
contact with aluminum. Aluminum weighs less, handles easier, 
welds faster, costs about half as much as stainless. Made of Alcoa® 
Aluminum by Chattanooga Boiler & Tank Co., Chattanooga, Tenn., 
these tanks combine lasting good appearance with low maintenance. 
Small wonder that aluminum tanks, piping, heat exchangers, shipping 
drums and tank cars are standard equipment today in so many process- 
ing plants. For more information, please send the coupon. 


Warcoa ALU AAINU AA 


és ALUMINUM COMPANY OF AMERICA 
Aluminum Company of America, 825-MM Alcoa Building, Pittsburgh 19, Pa. 
Piease send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


{_] 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of Aluminum 
Alloys to Chemically Contaminated Atmospheres 


_] 88-11453 Solving Refinery Corrosion Problems with Aluminum 
{] 34-11566 Alcoa Aluminum Heat Exchanger Tubes 
{_] 88-11251 Cryogenic Applications of Alcoa Aluminum 























Name Title 
Company 

Address 

City Zone State 
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LITERATURE... 


Oxygen Analyzers...... for continuous 
oxygen measurement accuracy. 4 
complete line is available for your 
particular needs. Details are con- 
tained in Data File 14-50-08. 

221 *Beckman Instruments, Ine, 


Process Controller...... The ST-4 Proc. 
ess Control Center groups contro] 
station, controller and recorder in 
one space saving assembly. Litera. 
ture is available. 
250a *Republic Flow Meter Co, 


Pycnometer...... Air Comparison Pyc- 
nometers measures density of sur- 
face active materials accurately, 
Details are found in Date File 
14-50-23 which is offered. 

R223. *Beckman Instruments, Inc, 


Reflux Splitter...... for more accurate 
process control is available in 
Column and In-Line designs, as 
well as other materials of construc- 
tion. Bul. RS-2. 

R196c *Chem Flow Corp. 


Rotameter...... The frame of the new 
Varea-meter is in one rigid piece. 
Varea-meters come in %%” through 
3” sizes with 5” and 10” scales, 
Information is offered. 

*Wallace & Tiernan, Inc, 


Transmitter...... Type 115 transmitter 
accurately measures the pressure 
head of viscous or corrosive liquids. 
Details are contained in Bulletin 
F-115A. 

99 *Fisher Governor Co. 


Transmitter...... The only DP trans- 
mitter that can be calibrated for 
output linear with flow as well as 
differential pressure without chang- 
ing parts. Bulletin 98413. ; 

22-23 *Taylor Instrument Companies 


Pipes, Fittings & Valves 


Ball Valve...... This PVC ball valve 
features full port opening, single- 
end external adjustment, rugged 
construction and Teflon seat rings. 
Bulletin 196 is offered. 

8-9 *Walworth Co. 


Globe & Angle Valves...... for water- 
free chlorine gas or liquid service 
at temperatures up to 300F. Com- 
plete details on this line of steel 
valves is offered. 

*Crane Co. 


Hose...... Teflon hose for use both in- 
side and outside when the problem 
is corrosion. Also hose of a_ wide 
variety of metals & materials for 
every requirement. Information. 
207 *Anaconda Metal Hose Div. 


Pipe, Epoxy...... offers ease of hal- 
dling, lightweight, dielectric prop- 
erties and_ structural _ stability. 
Handles temperature & _ pressure 
problems efficiently. Information. 
115 *Fibercast Company 


Plastic Tubing...... Tygon flexible plas- 
tic tubing is available in eight 
standard formulations to meet al- 
most any range of requirements. 
Bulletin T-100. 
60 *U, S. Stoneware C0. 


* From advertisement, this issue 
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SPRAY NOZ 


problem ? 


ie 


perhaps one ; 
of our For almost every spraying application, 
there’s a Spraying Systems Data 
DATA Sheet that gives useful information 
on suggested installations and types 
SHEETS of nozzles to use. If you have a 
can suggest problem, write and let us know the 
° application involved . .. and we'll 
a solution send the Data Sheet that applies. 





SPRAYING SYSTEMS CO. 
3275 RANDOLPH STREET « BELLWOOD, ILLINO!S 


And... for complete spray nozzle information, 
write for Catalog 24. 
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When scrubbing will 
clear your dust and 
fume problems — 

a WP Turbulaire 
Scrubber will do the job best. 


A unique jet-action principle is 
the reason. Even when handling dust particles of 
sub-micron size, it has an unusually high efficiency. No 
moving parts; nothing to require frequent maintenance 
or replacement. Wide application flexibility; easily 
constructed from various types of corrosion-resistant 
materials. 

WRITE FOR LITERATURE today to Western Precipitation, 
1000 W. 9th St., Los Angeles 54, Calif. (in Canada, 

write 8285 Mountain Sights Ave., Montreal, P. Q.) 


>) WESTERN 


PRECIPITATION 
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Rotor Liff 





-GOOD RIGHT HAND 
OF THE PROCESS 
INDUSTRIES! 
































Wherever 
free-flowing 

bulk materials 
are elevated— 
vertically or 
inclined— 
ROTOR LIFT is 
the dependable 
machine most 
likely to be 

on the job. 


ROTOR LIFT 
is the original 
enclosed screw 
elevator; and 
since its 
introduction 

in the ’20s, 
research 
engineering has 
kept it the 
finest, with 
such features as: 


@ Dust-tight, 
sanitary 

@ Compact, space- 
saving 

@ Quick opening, 
fast closing 
housing 

@ Moves up to 6,000 
cu. ft./hr. quietly 

@ Stainless steel, 
aluminum, galvanized 
or black iron 


8 BASIC TYPES 
4 DIAMETERS 





“ orle Largest 
‘Manufacturer of Write for 
Vertical Helicoid MiiNeisa tile 
an CATALOG 








SOUTHWESTERN 
SUPPLY and MACHINE WORKS 






OKLAHOMA CITY, OKLAHOMA 
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"ALCOA 


good designs made better with aluminum 


| 
i 


Air Reduction designed liquid 
oxygen plant around Trane 
Brazed Aluminum Heat Exchangers 


Trane Brazed Aluminum Heat Exchangers, made with Alcoa sheet and 
fin stock, comprise the heart of Air Reduction Sales Company’s liquid 
oxygen plant at Butler, Pa. In the cold box (shown), air and nitrogen 
streams are reversed on a regular cycle to clean up condensed water, 
ice, CO, and other impurities. Excellent ductility at extremely low 
temperatures, high thermal conductivity and ease of fabrication make 
Alcoa" Aluminum alloys ideal for oxygen plant service. Adaptable to 
joining by welding methods and by brazing, aluminum is easily fabri- 
cated into complex heat exchanger assemblies. Please send coupon for 


more information. 
Warcoa ALU AAINU AA 





Aluminum Company of America, 825-MM Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


(_] 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of Aluminum 
Alloys to Chemically Contaminated Atmospheres 


(0 88-11453 Solving Refinery Corrosion Problems with Aluminum 
(J 34-11566 Alcoa Aluminum Heat Exchanger Tubes 
() 88-11251 Cryogenic Applications of Alcoa Aluminum 





























LITERATURE... 


Rotary Valves...... Bulletin N-578 is 
offered containing complete 
information about Style A rotary 
valves. Construction features, speci- 
fications and dimensions. 
08e *The Day Company 


Tubing........ Wolverine Trufin Type 
S/T possesses all of the inherent 
advantages of integral finned tube. 
Produced in many types, sizes and 
fin spacings. Information. 

33-34 *Wolverine Tube 


Tubing, Pressure...... Seamless tubing 
is available in all common carbon, 
alloy & stainless grades, up to 11’ 

D. and with wall thickness up 


to 3%”. 
42 *Timken Roller Bearing Co, 
Valves...... made from Aloyco 20, a 


stainless alloy of exceptional versa- 
tility. Resistant to a broad range 
of acids as well as alkalies, to help 
with your corrosion problem. 

1 *Alloy Steel Products Co. 


Valves...... Valve units for new pumps 
or to re-valve older pumps. There 
are 15 sizes designed to meet over 
300 variations in requirements. De- 
tails in Booklet CE-121. 

244 *Durabla Mfg. Co. 


Valves...... for fast, easy opening and 
closing with a leak-proof seal & 
straight-through flow with mini- 
mum pressure drop. Informative 
bulletin is available. 

44 *Everlasting Valve Co. 


Valves...... Flex valves control the 
flow of hard to handle acids, abra- 
Sives, corrosives, liquids, _ solids, 
powders or slurries. No _ internal 
parts to block flow. Cat. FLI116R. 
213a *Flexible Valve Corp. 


Valves...... The straight-through flow 
and replaceable diaphragms of the 
Delta and Squeeze valves make 
them leaders in material process 


flow control. 
81b *The Galigher Co. 


Valves...... Chemical Porcelain valves 
practically never need maintenance 
or replacement. Y-Valves & Angle 
Valves, in %” to 6” sizes. Also 
safety valves, etc. Cat. 567. 

284 *Lapp Insulator Co., Inc. 


Valves...... The right valves for any 
chemical installation offering 4 
complete line of valve materials, 
both ferrous and non-ferrous. In- 


formation. 
*The Wm. Powell Company 
Valves...... Ram type drain valves are 


designed so that in the closed posi- 
tion the piston or ram extends up 
into the tank. In open position full 
flow is assured. Cat. 

BL215 *Strahman Valves, Inc. 


Valves, Diaphragm.......resist attack 
by hot corrosives. The diaphragm 
lifts high for streamline flow—seals 
tight for positive closure. Further 


information. 
229 *Grinnell Company 


Process Equipment 


Carbon Dioxide Units...... Small, self- 
Name Title contained CO. and “dry ice” units 
are available in three sizes, 150 lbs. 
Company 300 Ibs. & 550 Ibs. per hour carbon 
dioxide production. 
Address 95 *Girdler Corporation 
City Zone State * From advertisement, this #ssue 
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Double-reduction right-angle, vertical gear speed 
reducer; all-steel welded housing. 


for high efficiency 


on heavy drive applications... 
spiral bevel-helical reducers 


You begin earning a quick return on your investment in D. O. 
James spiral bevel-helical gear speed reducers just as soon 

as you match them to heavy or shock loads, right-angle 
drive requirements, or applications which demand high 
reduction ratios. Costsaving forces at work include: over-all 
efficiency in a range up to 98% . . . capacity to transmit 
heavy loads smoothly and quietly . . . and housings of cast iron 
or welded steel — each with the rigidity required to maintain 


Right-angle vertical gear speed reducer for turbo= shaft alignment and prolong bearing life. Dry-well construction 
mixer. Capacity: 75 hp at 1750 rpm input, 67.6 rpm : ae ; : 
<owi permits positive oil sealing. 


Available in 42 standard sizes — horizontal or vertical design: 
capacities from 2 to 367 hp; single, double, and triple-reduction 
ratios from 6:1 to 358:1 (Ask for Catalog No. 42C and 43C). 







‘fs If you want details on a complete selection of speed reducers, 

Vw cut gears, flexible couplings and gear motors, contact your 
“3 D. O. James representative or write to the factory, 
outlining your specific requirements. 


Double-reduction right-angle, horizontal , D. O. JAMES GEAR MANUFACTURING CO. 561 
_————_V 1140 West Monroe Street, Chicago 7, Illinois 
Since 1888, every type of cut gear and gear reducer 


DOQVnne 


... where you always get good gearing 
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"ALCOA 


good designs made better with aluminum 






































Aluminum tapered plate saves 





time, money and weight 
in large tank construction 


New Alcoa® Aluminum tapered plate demonstrates remarkabie cost savings 
for fabricators of large field-erected storage tanks. Tank design, of course, 
requires different wall thicknesses, varying in proportion to height, diameter 
and specific gravity of the contents. Because aluminum tapered plates are 
disposed vertically rather than the conventional horizontal arrangement (see 
sketch), savings are readily evident—up to 18 per cent in sidewall metal and 
over 40 per cent in welding labor costs. Now available from Alcoa in a wide 
range of alloys. We urge that you discuss tapered aluminum plate with your 
fabricator, and the local Alcoa sales office. For more information, please 
send the coupon. 


Warcoa ALUMINUM 





Aluminum Company of America, 825-ZZ Alcoa Building, Pittsburgh 19, Pa. 


Please send more information about Alcoa Aluminum tapered plate. 


Name a & ee 





Company _ 





Address 





City Zone State 











LITERATURE ... 


Centrifugal...... Continuous Solid Boy, 
type for low cost solid-liquid sem. 
rations involving moderate volume 
or limited space or extra powerfij 
separating forces. Details. 

2 *Bird Machine () 


Centrifugals..... Batch-Master centri. 
ugals combine rapid bottom up. 
loading with inherent stability ¢ 
atented Center-Slung suspension 
Illustrated bulletin. 


242 *Tolhurst Div., Amete; 
Crystallizers...... Three hg of DTB 
crystallizers are available. Informa. 


tion is offered to help determine th: 
one best suited to your needs. 
196a *Swenson Evaporator (Co, 


Dryer...... Unique agitator design im. 
proves heat transfer coefficient, 
speeds mixing of materials & dis. 
charge rate. Dryer Bulletin 302 js 
available on request. 

L290 *Bethlehem Fdry. & Machine 


Dryer...... Fluid-Flo dryer gives yo 
continuous, automatic processing 
with minimum product loss ani 
degradation. Details are contained 
in Folder 2909. 

7 *Link-Belt Co, 


Dryers, Steam Tube...... can be fabri- 
cated of aluminum, nickel, mone, 
inconel, stainless steel and other 
alloys to provide protection from 


corrosion. Catalog 16-E-11. 
*Hardinge Co., Inc. 
Dust Filter...... The new “RJ” is now 


available in 5 sizes for handling 
from 300 to 6400CFM of air (for 
larger capacities, multiples group- 
ings are furnished). Bul. G-30. 

208a *The Day Co. 


Dust Separators...... Dual-Clone sepa- 
rators are noted for their low re- 
sistance_and high cleaning eff- 
ciency. Bulletin D-20 is available 
for further information. 
208b *The Day Company 


Filter...... EimcoBelt continuous belt 
filters successfully handle slurries 
that have always been considered 
impossible for vacuum filtration 
Bulletin FE-2053 is offered. 
Cover *Eimco Corp. 


on request. 
L271 *Selas Flotronics, Selas Corp. 
Flash Drying Systems...... offer flexi- 


bility in application. This is a vel- 
satile system that can be readily 
adapted to your particular problem. 
Catalog #82-E J i‘ 

124 *Combustion Engineering, Inc. 


struction. Details. 
24-25a * Allis-Chalmets 


Hammer Mill...... Many exclusive fea 
tures, unavailable in other equip 
ment, promise ultimate economy. 
A catalog is available on request 
for further details. 

35 *Williams Patent Crushet 


* From advertisement, this issue 
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They’re 
VARIABLE-SPEED 


® 
EXPLOSION-PROOF 
e 
REVERSIBLE 
e 
... yet 





GAST AIR MOTORS 
COST LESS PER HP! 


You pay no premium for Gast 
Air Motors. Yet you get valu- 
able benefits that cost extra on 
other types of motors. For ex- 
ample, this Model 4AM deliv- 
ers over 1 h.p. at 1725 r.p.m. 
It’s reversible, explosion-proof, 
variable in speed. It can’t burn 
out if stalled by overloads. 
Price? About $37.00! Other 
sizes — Y%po to 7 h.p. Save on 
motor costs — For mixing Safe for use near 


WRITE FOR AIR MOTOR CATALOG °"d other paint, chemicals, 
and APPLICATION IDEAS BOOKLET! equipment. volatile liquids. 


Aa IR MOTORS » VACUUM PUMPS + COMPRESSORS 


GASTmanuracturine CORP 


P.O. BOX BENTON HARBOR, MICHIGAN 










IN THE LAB AND IN THE PLANT 











Hi-eF Can Solve 


Your Entrainment Problems 


and that’s a fact... 


Because Anderson engi- 
neers are specialists in 
solving problems in- 
volving carryover, en- 
trainment or mist ex- 
traction. You can rely TYPE IM Tre't 
on every Hi-eF Purifier so 
installation to give out- 
standing performance. 
Send for Bulletin 804 
containing specifica- 
tions on standard type 
purifiers, plus special 
engineered units. 





TYPE LRV 
RECEIVER 


mais TYPE ID 
Downflow Internal 


Hi-eF PURIFIER 


By the Manufacturers of Super-Silvertop Steam Traps 





THE V. D. ANDERSON COMPANY 


Divisie | Basic E: y Corporation 
Cleveland 2, Ohio 





1943 West 96th Street 
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More Accurate 
Level Reading 


of LOW 
TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING* 
GAGES 


You get the highest possible 
accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent- 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here’s a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries. 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage ... reflex or 
transparent. 






Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
frosting Jerguson mod- 
els. 
* Patented 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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Typical of the 
Sprout-Waldron 
range of 
Vertical Mixers: 


10-cubic foot 

laboratory model, 

1250-cubic foot 

stainless steel 

unit 

and a standard 

Vertamix 

with exclusive 
Thoro-Flo 

feature 
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ad 

: o 4 % 4 

- ~ | oe 
SPROUT-WALDRON 


ADAPTIONEERED MIXERS 


best 


offer you the 


results in smallest space 
at the lowest cost 


Selecting THE RIGHT MIXER FOR YOUR 
PROCESS determines the cost and quality of 
your finished product. Why take chances? Sprout- 
Waldron adaptioneering will accurately evaluate 
and supply the right kind, size and style mixer 
for your requirements from America’s most com- 
plete line of mixing equipment. 


40 years of experience in designing and building 
horizontal, vertical and continuous mixers (from 
small laboratory models to huge production sizes ) 
is at your service—plus technical assistance and 
cooperative laboratory evaluation. Write or phone 
for a discussion of your mixing requirements . 
just tell us what you want to mix—there’s no 
obligation! 


SINCE 1866 





SPROUT, WALDRON & CO.,INC. 


MUNCY, PENNSYLVANIA 


Size Reduction * Size Classification * Mixing & Blending 
Bulk Materials Handling ¢ Pelleting & Densifying 


cneneoe 





666-cubic foot 
horizontal 
batch mixer 
with 
air-operated 
discharge gate 


606 


268 














LITERATURE .. . 


Heavy Duty Dust Separator...... HV 
separators offer rugged construc- 
tion and lower initial cost than 
many light gauge galvanized cy- 
clones. Details in Bulletin 576. 
208i *The Day Company 


Homogenizers & Mills...... Laboratory 
Homogenizer Bulletin LH-55 is of- 
fered along with RE Colloid Mill 
Bulletin C-57 for complete infor- 
mation on this equipment. 

*Manton Gaulin Mfg. Co. 


Lectrodryer...... The standard Type 
BZ operates between 40 to 150 psig. 
Special units are available for 300 
psig & higher pressure. Details in 
Bul. BZ-161. 

256 *Pittsburgh Lectrodryer Div. 


Mills...... New Super Series mills for 
hundreds of products requiring 
grinding, dispersion, mixing, emul- 
sifying, homogenizing and disinte- 
grating. Information. 

R *Morehouse-Cowles, Inc. 


Mixers..... Adaptioneered mixers offer 
the best results in smallest space at 
the lowest cost. Horizontal, vertical 
and continuous mixers are avail- 


able. 
268 *Sprout, Waldron & Co. 
Molecu-Dryer...... for purifying, dry- 


ing and recovery of gases and 
liquids. Details are contained in 
Bulletin 5703A which is available 
on request. 

37a *C. I. Hayes, Inc. 


Process Equipment....... Air Swept 
Grinding Systems are available for 
a wide range of capacities and 
products. Full details are available 
on request. 
157 *Kennedy Van Saun 


Process Equipment..... A complete line 
of equipment for the process indus- 
tries including rotary kilns & slak- 
ers, ball & compartment mills, 
crushers, feeders, etc. 

152 *Traylor Engrg. & Mfg. Co. 


Proportioning System...... Continuous 
liquids-to-solids proportioning sys- 
tem adapts to a wide range of ap- 
plications. Facts booklet is available 


on request. 
L217 *B-I-F Industries 


Pulverizers & Crushers..... Multi Speed 
dry pulverizers & crushers speed up 
production. They are up to 50% 
faster, non-clogging and easy to 
clean. Information. 

TL261 *Charles Ross & Son Co., Inc. 


Purifiers...... Hi-eF purifiers can be 
relied upon to give outstanding per- 
formance. Bulletin 804 contains 
specifications on standard type plus 
engineered units. 

BL267 *The V. D. Anderson Company 


Reinforced Plastic Equipment...... for 
your particular application. The so- 
lution to a wide variety of chemical 
storing, processing & conveying 
problems. Bul. J-1-62. 

TL289 *Justin Enterprises, Inc. 


Reverse Jet Dust Filter..... Facts about 
this filter along with specifications, 
typical equipment layouts, capacity 
& performance tables are contained 
in Bulletin F-75. 

*The Day Company 


Scrubber...... Turbulaire scrubbers will 
clear your dust and fume _ prob- 
lems. A unique jet-action principle 
is the reason. Literature is available 
for further details. : 
BL263 *Western Precipitation 


* From advertisement, this issue 
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PLASITE® 


NO. 7155 


COLD SET 
¢.COATING 








Hot water = tank 
lined with PLASITE = 
No. 7155 cold set | 
coating. 


Inside of a 12 ton |: 
water pump cap- i Se 
able of pumping 33,000 gallons per minute. 
Interior coated with PLASITE No. 7155... 
applied by Industrial Sandblasting Inc., Bed- 
ford, Ohio 








eee WILL SOLVE 
SEVERE WATER 


CORROSION PROBLEMS 





@ High temperature high purity water 
tanks @ Hot water storage tanks @ Water 
boxes © Hot water generators @ Conden- 
sate receivers ® Water treating tanks 
®@ Structural steel in contact with vapors 

@ Concrete tanks and sumps @ Prevention 
of contamination and other water problems 
@ Fans and ducts 


PLASITE 7155 is formulated for elevated 
temperature water service ...to solve water 
corrosion problems for processing equipment 
as indicated above. In several installations 
after six years service in elevated temper- 
ature high purity water at 200° F. the 
tanks are still giving service and appear 

to be as good as when the 


For Field : coating was applied... the 
History $ hot water generator illust- 
and $ rated above at the Univers- 
Laboratory $ ity of Wisconsin is in ex- 
1 & cellent condition after six 
ost 8 years of continuous service. 
Results © PLASITE 7155 is definitely 
on Your 8 a high resistant protective 
Specific : coating formulated with 







Problems particular attention to water 


WRITE resistance. 


seecceccce SCOCCHCHOCOOOSOSSESECS 


wisconsin - 
protective ¢ 


coating 
corp GREEN BAY, WIS. 
REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 
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Take the legwork out of 
liquid measurement 


Here’s practical liquid measuring—the modern 
way...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 
stored liquids at a glance. 


Completely automatic Liquidometer Gauges 
can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


Simple to install, and requiring no maintenance, 
Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


THE LIQUIDOMETER Corp. 


Dept. @, LONG ISLAND CITY 1, NEW YORK 
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A SIMILAR UNIT 
COULD BE MADE FOR YOU...OF ANY 








Two forms of Duraloy High Alloy Castings 
make up this welded assembly. 






CENTRIFUGAL — large diameter pipe sections and 
small diameter tube take-offs. 






STATIC — flanges. 






All are of identically the same alloy and same 
melt to eliminate any possible destructive ac- 
tion that might occur with dissimilar metals 
in contact. This is the kind of service we have 
been performing for the process industries for 
many years...since 1922 when we started in 
this high alloy casting business. Whether a 
one-piece casting or an assembled unit, as 
illustrated, we are in position to alloy, cast, 
finish and assemble to your requirements any 
piece of equipment of any size or shape that 
can be shipped. Ask for Bulletin G-261. 









OFFICE AND PLANT: Scottdale, Pa. 

EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Ave., Chicago, Il. 
DETROIT OFFICE: 1025 Maple Road, Troy, Michigan 
HOUSTON OFFICE: 4101 San Jacinto, Houston 4, Texas 








LITERATURE .. . 


Unit Dust Collectors...... Complete, 
low cost units designed for plants 
or applications where central dust 
control systems are not practical, 
Bulletin 510 is available. 

*The Day Company 


Pumps, Fans & Compressors 


Centrifugal Pump...... Series 1510-B 
pumps offer such features as verti- 
cal split case, removable bearing 
frame assembly, etc. Selection data 


are available. 
*Bell & Gossett Co. 


Chemical Pumps...... This new line of 
pumps consists of ten basic units 
from % inch to 4-inch discharge 


size with horsepowers ranging from 
4 through 50. 
89 Ingersoll-Rand 


Compressors....... A wide variety of 
designs of compressors in sizes up 
to 6,000 horsepower and for pres- 
sures up to 15,000 psig. Motor or 
steam driven. Information. 

16-17 *Chicago Pneumatic Tool Co. 


Compressors...... WF Series of hori- 
zontal opposed compressors range 
from 300 to 2,000 hp. Additional 
information on the WF Series is 
contained in Bulletin 3369-11. 

167 *Joy Mfg. Co. 


Controlled Volume Pumps...... in a 
variety of models for your particu- 
lar application. Bulletin #100 is a 
four page Guide to Controlled Vol- 
ume Pumps & is available. 
4 *Milton Roy Company 


Fan...... Motor-and-fan assembly of 
the Bifurcator slides out for quick 
& easy inspection and mainte- 
nance. Bulletin DB-7-61 is available 
for further information. 
241 *DeBothezat Fan Div., Ametek 


Industrial Fans...... Helpful selection 
charts, capacity tables, dimensions 
& specifications are contained in 
Bulletin I-585 which is available on 


request. 
*The Day Company 


Metering Pump..... Pulsafeeder meter- 
ing pump offers precision metering 
at flow rates of from a few drops 
to 15.7 gal. per minute. Complete 
details in Catalog 59. 

199 *Lapp Insulator Co. 


Pump....Type DPL self-priming pump 
gives assured performance and de- 
pendable, trouble-free economy. 
For your toughest jobs or routine 
anplications. Details. 

48 *La Bour Company 


Pump...... Moyno pumps for abrasives, 
corrosives or suspended solids. 
Available in nine sizes with capaci- 
ties for 1/100 to 500 gpm. Bulletin 
100-CE is offered. 

105 *Robbins & Myers, Inc. 


Pumps...... Electri-Cand pumps are 
built without packing, stuffing box 
or seals—the unit is completely 
fluid tight. Safely handles a wide 
variety of fluids. Details. 
24-25d *Allis-Chalmers 


Pumps..... built for really tough pump- 
ing jobs. 100 models in over 3 
sizes for capacities up to 1,400 gpm. 
Details are contained in Bulletin 


1100. 
240 *Chempump Div., Fostoria Corp. 


* From advertisement, this issue 
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4 


ter filtration 
\ Me etarts here 


New Selas in-line micro-filters 
offer top performance at low cost. 








SERIES C MICRO-FILTERS with uni- 
form microporous porcelain elements, 
f are available in seven different grade 
Bs porosities retaining maximum particle 
sizes of 25, 10, 2, 1.5, 0.7, 0.4 or 0.3 
microns. Interchange of element grades 
permits filter use for different polish- 

ing jobs. 








SERIES M MICRO-FILTERS with uni- 
form microporous stainless steel ele- 
ments are available in seven different } 





grade porosities retaining maximum 
particle sizes of 125, 70, 50, 27, 17, 10 
and 5 microns. Filter elements offer i 
high mechanical strength plus ability to j 
handle corrosive fluids at high tem- d 
peratures. od 





FLO-SCREEN FILTERS are available in 
eight graded porosities of stainless steel 
screens retaining maximum particle 
sizes of 80, 55, 35, 22, 12,7, 3 0r 2 _ 
microns. Flo-Screen filter elements offer 
extremely rapid flow rates and complete 
absence of particle migration. 


capes 
ee |i) 

Bulletin MFG-1 contains 
complete facts. For 
your free copy, 

tos write or wire 





Percent colloidal silica as SiO, 


se 
rece Om sate 


1050 
STABLE SILICA SOL 


% Silica by Weight 


oD , 


New Colloid 
Carries Heavy 
Silica Load, 
Yet has Low 
Viscosity, 
Good Stability 


New Nalcoag 1050 is the 
““compact”’ model in the 
Nalco line of colloidal 
silicas . . . first commer- 
cial silica sol to offer you 
49-50% silica by weight! 





t ak. ales Be veg 





Silica spheres in Nalcoag exhibit a high de- 
gree of uniformity, have 20-25 millimicron 
diameters. Photo taken by electron microscope 
in Nalco laboratories. 65,000X. 


In comparison with the 20% to 35% concentrations now 
widely used, Nalcoag 1050 gives you up to 60% more silica 


in every drum . 


. . effects real savings in storage, handling 


and transportation costs. And despite its high concentration 
new 1050 has the high stability and low viscosity so essential 
to ease in handling and application. 


TYPICAL PROPERTIES OF NALCOAG 1050 


49-50 


Average surface area, M?/gram.. 120-150 
Average particle size, millimicrons 20-25 
Density, Ibs./gal. at 68°F. . TRG 


Di ace. 9.0+0.1 
Viscosity at 77°F. cps. Te 
Specific Gravity at 68°F........... 1.385 
NGG, DGMONES 266 ecco cen 2 


BOOKLET SUGGESTS PROFITABLE USES 











Spring House, Pa 


f Selas Corporation of Amer 


European Representative 
Etablissements A. Jowa, Brussels 
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Paper Containers 
Floor Waxes 
Cements & Mortars 


FOR 


And these are many! Nalco Bulletin K5 
will explain the various ways in which 
Nalcoag can improve such products as: 


Textiles 
Foam Rubber @ 
and many others. 


Write for your copy today. And if you 
would like a sample of new Nalcoag 1050, 
be sure to tell us. We will be glad to send 


that, too. 


NALCO CHEMICAL COMPANY 


6236 West 66th Place 


Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, Venezuela 


and West Germany 


In Canada—Alchem Limited, Burlington, Ontario 


«+ + Serving Industry through Practical Applied Science 


CHEMICALS 


Kaleo 


CHEMICALS 


CHEMICALS 


Muleo 


CHEMICALS 
CHEMICALS 
CHEMICALS 
CHEMICALS 
CHEMICALS 


CHEMICALS 


huleo 
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Muleo 


CHEMICALS 
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CHEMICALS 


Neo 


CHEMICALS 


Mules 


CHEMICALS 


hilo 
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Mule 


CHEMICALS 


huler 


CHEMICALS 


CHEMICALS 


tuleo 


CHEMICALS 


hilo 


CHEMICALS 
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CHEMICALS 
CHEMICALS 
CHEMICALS 


CHEMICALS 


CHEMICALS 








LITERATURE... 


Bearings, bearing housing 


The only pump that ee & supplementary 


j 
parts are interchangeable over a 
© wide range of sizes to cut pump in- 





ventory costs. 


165 *The Duriron Co. 
0 Pumps....... Karbate frame-mounted 
{ Type F pumps have been added to 


the line of impervious graphite 


o 0 
5 pumps. Details on models and sizes 
g are available on request. 
196 *National Carbon Company 
cB 


Pumps...... Type DL and DM pumps 
are of integrated design and effi- 
ciently pump virtually all liquids 
used in the process industries. Bul- 
letin B-1608 is offered. 
231 *Peerless Pump 








Service Pumps...... for any job. Tur- 
bine type service pumps are de- 
scribed in Bulletin 300 while pro- 
peller & mixed flow pumps are 
detailed in Bulletin 350 
107 *Layne & Bowler, Inc. 


Vertical Sump Pump..... for tough cor- 
rosive or abrasive service. There 
are no mechanical seals, packing or 
Submerged bearings. A variety of 
construction materials. 
18la *The Galigher Co. 


Services & Miscellaneous 


Laboratory Analysis....shows how new 
rotary principle of separation pro- 
vides profitable answers for proc- 
essors. Further information is 


offered. 
10-11 *Simon-Carter Co. 
Laboratory Equipment...... A line of 


equipment such as Massco jaw 


crushers, Cy-Roll reduction crush- 
ers, crushing rolls and Massco- 
McCool pulverizers. Also pulp 


density scales. 
METERED FLOW CONTROL L288 *Mine & Smelter Supply Co. 


Laboratory aoe sae rr so 
BATCH or CONTINUOUS a ACCURACY + OR a 1/ 4 of 1% edi a Poe poten 
easy access for cleanouts. Returns 


complete sample. 
3 *Sturtevant Mill Co. 








Whether you pump a light liquid or an ex- 








tremely viscous product, the Waukesha MFC nen ereee Development sci “ols vital 
° . . Oo 1 ry. OOKIe enti ’ 
will automatically measure and transfer with "New-Prodict, Development” has 
a | iti een prepare or your reference 
an accuracy of + he 4, of 1% at capacities Se ge ne tly q 
to 100 G. P. M. This high degree of precision 46 ‘Western Supply Co. 
automates processing lines where accurate Pilot-Scale Flaker....... for laboratory ; 
batch measurement or a continuous measured = ee -eawet ol opera 
flow control is required. Perpetual inventory variable speed drive. Further in- 
a ormation is available. 
control. System may be manual or fully auto ee aan Mtg. 0 
® matic including electronic controls. 
‘ 3 Self-Sustaining Process. ....A new bro- & 
Let a Waukesha engineer explain how the chure which contains comprehen- - 
MFC can automate your product stream. high pressure self-sustaining proe- 
° ess 1S offered. 
Phone or write. 53 *Chemical & Industrial Corp. 
Spray Nozzles...... Catalog 24 is the 
most comprehensive catalog ever 
printed. Spray nozzles are com- 
pletely described and the catalog be 
is fully illustrated. 
TL26 *Spraying Systems Co. 3 
Water Softener...... Zeolite water sof- | 





PUMP DIVISION 


tener means a simple switch to 
sodium ions from the usual hard- 











WAUKESHA FOUNDRY COMPANY, DEPT, 91-H, WAUKESHA, WISCONSIN ness present in water supplies. Fur- 
District Sales Offices: New York, Atlanta, San Francisco. —" are ae mers 
Distributors in major cities of U. S. A. and Canada. ” 1S- a s 
Export Sales: FMC International, San Jose 8, California. J fee. 
* From advertisement, this issue 


Cr 
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Biggest Plant Ever 
fs. For Helium 


























ry 
a 
n- Helium’s still the thing, though diri- 
7" gibles have given way to space craft. 
That’s why the world’s largest helium 
4 plant—over one billion cubic feet of 
te helium per year—is now underway. 
eS 
This inert, non-flammable gas _ is 
ny ticketed for these defense and related 
ps industrial areas: pressurizing agent for 
fi- missile fuels; heat transfer medium and 
leak detector in nuclear reactors; wind 
- tunnel studies; special communications 
np and electronic systems; meteorology 
and aerology. 
r- 
. This changing pattern in helium tech- 
re nology plus articles on what happens to 
vinegar plants when the air supply 
on fails, how hospitals use polyethylene to 
r= fight staph infections, fire hazards in 
2 plants, and titanium heat exchangers 
of appear in the December issue of U. Sel WW ; | b = it 
Chemical News. See pp. 33-34 in the e& re Ul 
50. Nov. 27th issue of CE. Or get the ex- 
panded Chem. News by mail each = 
month. Write U. S. 1, Room 904, 99 to take it! 
Park Avenue, New York 16, N. Y. 
ew U. S. I. 
. U. S. INDUSTRIAL CHEMICALS CO. 
S 
Co. 
of 
jaw | 
sh- | 
C0- 
ulp ' 
co. PROFESSIONAL 
067 
. We Thermo Electric Thermocouple Extension Wires are 


rms SERVICES Rugged! You can run us through heat, moisture, mechanical 
Co. abuse, even contaminants — we still give you longer life and 
accuracy in your temperature measuring systems! 




















ital 

seed We have so many types of insulations — plastics, fibers, metal- 

nce lic sheaths and armor — that you can choose exactly the right 

Co. type to meet your applications. Our conductors are extra spe- 

ory THE KULJIAN CORPORATION cial too! We’re drawn, calibrated and selected in our own 

a, Comins © Connilitiig © Constructors wire mill to meet precise quality standards. 

in- Chemical @ Industrial @ Process 

Co. ise ie hog the Prirang a WRITE TODAY FOR YOUR WIRE CATALOG aittae 

And More than 18 pages of information on our whole 

Le family, including CERAMO® metal sheathed-ceramic 
CHAS. T. MAIN, INC. insulated wire and THERMO-CABLE* — 6 to 56 pairs 

orp. Engineers of matched conductors in one cable. Write Today! 

the Industrial plants Trade Marts 

over Reports Design Construction Supervision 

om- Boston, Massachusetts Charlotte, North Carolina 

alog 








Co. - Thermo THERMO ELECTRIC Co.,Inc., Saddle Brook, New Jersey 


sof- UNITED INTERNATIONAL RESEARCH, INC. Electric In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 























Bs Consultants in Chemical Research 
‘ur- for over 20 years. 
ners 41-45 Crescent St., Long Island City 1, N. Y. 
20 YEARS « Jemperature Measuring Systems and Components 
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Employment Opportunities 


CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 








CHEMICAL ENGINEERS 


Challenging, diversified positions available 
in development department. Excellent op- 
portunities involving process and plant 
investigation, pilot plant design and op- 
eration. 


Requirement of B.S. or M.S. degree in 
chemical engineering. 


Experienced chemical engineers to fill 
challenging positions in production de- 
partment. Assignments will involve de- 
velopment trouble shooting, product 
quality, production scheduling and per- 
sonnel administration. 


Project engineer positions available for 
applicants with B.S. or M.S. chemical, 
civil or mechanical engineering degrees. 
Recent grad. preferred. 


These positions are permanent, created by 
expansion, with excellent opportunities for 
advancement. Plant and laboratories lo- 
cated in Chicago Heights, Illinois. Also, 
one production chemical engineer is re- 
quired at our organic plant in Tennessee. 
Liberal employee benefits. Qualified ap- 
plicants are invited to forward detailed 
resumes, stating salary requirements, to 


Jerry Ownby 
VICTOR CHEMICAL WORKS DIVISION 
STAUFFER CHEMICAL CO. 
11th & Arnold Streets 
Chicago Heights, Ill. 


ENGINEERS 


SENIOR PROCESS 
SENIOR PROJECT 


McKEE 


tional career 
men qualified by experience 
with engineering contractors en- 
gaged in the design and con- 
struction of petroleum, chemical 
and petrochemical plants. 


offers excep- 
opportunities to 


Send detailed resume to: 
G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave. Cleveland 1, Ohio 











WANTED-ENGINEER 


experienced in Ore Beneficiation Plant 
layout design and capital cost estimating. 
Excellent opportunity. Location: Northern 
Minnesota. Reply 
P-7869, Chemical Engineering 
645 N. Michigan Ave., Chicago 11, Il. 











employment 
engineers experienced in process design 
of major 
similar processing units. 


Liberal 
allowances for you and your family. 
Please send resume of experience, includ- 


San Francisco 


immediate 
chemical 


Bechtel Corporation offers 


opportunities to 


petrochemical, refinery, or 


transportation and_ relocation 


ing present and required salary, to W. A 
Anderson, Technical Recruiting. 


Bechtel 


Corporation 


220 Montgomery Street 
San Francisco, Calif. 








REFINERY 
CHEMICAL ENGINEERS 
SOUTH AMERICA 


Desired for opportunities in modern refineries of an 
affiliate of STANDARD OIL COMPANY (NEW 
JERSEY) operating in South America. Candidates 
must be graduate Chemical Engineers with 5 to 10 
year's refinery experience and a thorough knowledge 
of process design and process control. Opportuni- 
ties exist for assignments to Economics, Lubricants 
and Oil Movement, and Distillation Sections of 
Process Engineering Group as well as the Labora- 
tory Group and Operating and Maintenance Groups. 
Salary including bonus from $15,000 to $17,000 
annually depending upon experience. Liberal em- 
ployee benefits including annual home vacations 
with travel allowance. Interviews will be arranged 
for qualified candidates. All replies confidential. 
Send complete resumé of work experience and per- 
sonal data to: 


P. O. Box 518 
Department E 

Radio City Station 

New York 19, New York 








Are You 
Our 
Man? 


Definitely, if... you’re 

a chemical engineer who 
can write...and you’d 
like to live and work 
(for Chemical Week) 

in the New York City 
Area. To find out... 
write to Personnel Dept., 
McGraw-Hill Pub. Co., 
330 West 42nd Street, 
New York 36, N. Y. 














TIRE COMPOUNDER 


National rubber manufacturer 
has current position offering un- 
usual growth opportunities for 
experienced tire compounder. 
Applicants must have chemical 
engineering or chemistry de- 
gree. Position offers opportun- 
ity in the industry’s foremost 
tire development laboratories 
utilizing latest techniques. Send 
resume in strict confidence to 
P-7871, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


“An Equal Opportunity Employer” 








a substantial salary 


EMPLOYMENT SERVICES 


Better Positions—$6,000 to $50,000. Want 
increase, more cppor- 


tunity or different location? This national § 

year old service connects you with best open- 
ings. You pay us only nominal fee for negoti- 
ations; this we refund when employer pays 
placement fee. Present position protected. 

complete confidence. Write for particulars, 
R. W. 653 Brisbane Bldg. Buf- 


Bixby, Inc., 


falo 3, N. Y 








EMPLOYMENT PROBLEM? 


When you are in need of specialized men 
for specialized jobs, contact them through 
an employment ad in this publication. 
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COMPRESSORS 


No better values at any price 


72 CFM 1500 PSI 6'4-334-13gx7 CP 

138 CEM 0 PSI ax Ing. ES. 

231 CFM 1500 PSI 10-6'4- Gata Worth. aT 3 
288 CFM 100 PS! 9x9 Ing. Wo 

306 CFM 100 PSI 9x7 Joy wos. 

311 CFM 1500 PSI 1042x7'9-3'8-13 IR-ES3 

445 CFM 125 PSI 7'2-534x5 Gard WBH 4010 
460 CFM 125 PSI 10-6x7 Joy WN 102 

465 CFM 100 PSI 12xtlt-IR-ES CP.T. Worth HB 
02 CFM 125 PSI 12x13 Worth HB 


5 

660 CFM 125 PSI 11'%4x7x7 Joy WN 

676 CFM 110 PSI 15-9'4x12 Ing. XRE. 3. 60-440 

686 CFM 100 PSI 14x13 Ing. ES Gardner 

1065 CFM 110 we: 18-12x14 Ing. Rand XRE 175 
HP Syn 3-60-440 

1650 CFM EG 125 PSI C300-300H Fuller 350 

P Syn. 3-60-440 .8 PF 

2200 CFM 100 Psi 36- —_ Ch Pn. oce 350-HP 

-6-4161 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 
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STOCK HIGHLIGHTS 


2—Stokes RDS-3 Rotary Tablet Presses 

1—Day Stainless Steel Spiral Blender 
2000+ Cap. 

2—Day S.S. 40 gal. Pony Mixers 

18—Stainless Steel Tanks 100-200-300-400 
Gals. 

1—Stainless Steel Tank 1000 Gals., Jack. 

20—Portable Agitators 1/4-1/4-1/2-34 H.P. 

Partial Listings Only. Send us your inquiries. 


We buy your surplus. 


THE MACHINERY & EQUIPMENT CO. 


91-93 New Jersey R.R. Ave., Newark 5, N. J. 
Market 2-3103 
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AARON OFFERINGS 


Devine Model 4C vacuum chamber dryer 
w/cond. & pump. 

Banbury Size B, jacketed, mixer w/out- 
board bearings, packing glands and 
cored blade. 

Cumberland 14” pelletizer. 

Bird SS Conical bowl 18” x 28’’ Centrifuge. 

Fitzpatrick Model D-6 Comminuting mill. 

Moyno type CDQ, Mod. 2LC pump. 

Pfaudler 100-300 gal. glass lined reactors. 


AARON EQUIPMENT COMPANY 
678-1500 


9370 Byron St. Schiller Pk., I! 
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a Hooker Road @ Chattanooga 10, Tenn 


LIQUIDATION 


VALUES 


INSTRUMENTS 
48—Brown Potentiometer Pyrometers, 0-1200° C. 
27—Brown Profect-O-Vane Pyrometers, 0-1200° C. 
ey Electronik Recording Charts, 0-14 MV 
4—NRC Vacuum Gauge Controls 
4—Ashcroft Mercury Gauges, 0-200, 2-15 psi 
6—SCM Master Controls 
35—Taylor Recorders 


: SPECIAL 
1—Bichromator Analyzer, Model 93 (new) 





SMC inousrries. inc, 
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ECH SPECIAL 


]. H. Day #40 Imperial Jktd. Double Arm 
Mixer 150 gal. w’king, 40 HP Exp. mtr. 


SOuth 8-4451—4452—8782 
EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street Brooklyn 32, N. Y. 
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Buying 
Good USED Equipment 


is frequently the difference be- 
tween having needed equipment 
or doing without it. 











Cuemicat 


Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 


and rented equipment. Check this issue’s 


> Coverage — National. Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries, For sale, wanted, for 
rent. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


s listings—most com- 


plete in the field—for items you need now. 


vertising inch is measured § in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing Date—January 8th is- 
sue closes December 15th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 











FOR SALE 
WYSSMONT TURBO DRYERS 


5—Rotating Tray type, Model No. VTL- 
24, Tray. with tray and fan drives. 
Includes externally mounted 4-coil 
Steam Heat Exchanger, and motor- 
ized Blower to heat air to Dryer. 
Further information and price on 
request. 


DALTON SUPPLY CO. 
2181 E. Huntingdon St. Phila., Pa. 








» Colloid Mills-SHP-25HP-40HP 


Pwo 
BBPBBPPOP LPP 
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Tank S. $.—5700 gal. 

Dowtherm 225 KW 

Autoclave $.$.—3'2 gal—2000 Ib. Pres. 

Proctor & Schwartz finned drum drier 

Centrifuge S.S. 26’—Tolhurst 

2 Evaporating Dishes—jac. $.S. 71” dia. 

2 Kettles S.S. Jac.—agitated—250 gal. 

Hydraulic Pumps & Motors 

Distillation Unit $.S. type 316-1200 gal. 
per hr. 


MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 
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BOILERS 


HI-PRESSURE 
turbogenerators, pumps, fans, 
Nation’s largest inventory, New & Used 


INDECK POWER EQUIPMENT CO. 
9750 Skokie Bivd., Chicago (Skokie) tll. OR 3-7666 








motor. Has end enclosures. 





ENGINEERING—December 11, 


CIRCLE G ON READER SERVICE CARD 





AMAZING VALUES 


HERSEY DRYER 
7’ x 30’ Rotary Hot Air Dryer with saw 


tooth lifters. Welded shell. 15 HP main 
Excellent 


Condition. 
PRICED TO SELL 
Wire or phone GA 1-1380 


MACHINERY AND 
EQUIPMENT C0., INC. 


123 Townsend St. - San Francisco 7, Calif. 
CIRCLE J ON READER SERVICE CARD 
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STEIN—SPECIALS 

Baker Perk. 15 gal. Masticator Mixer. 

Pfaudler 10 gal. Gl. Lined closed —— 

Hersey 5‘x26’ Rotary Dryer, 316 S.S 

Day Hy—R Speed Mill 20 HP Expl. 

Buffalo 32’’x90’' Double Drum —" 

Centrifugals: 12°’, 30’, 40’. & 48”. 

Centrifuges: Sharples +5 & +6 Stainless. 

Dryers: Buffalo Vac. Drum Dryer, 24’’x20"’. 
Gehnrich Elec. Htd. Dryer 7’x3’x6’. 
Despatch Ovens Elec. Heated & others. 
3—Devine & Stokes Vac. Shelf Dryers. 

Filters: #2 Sweetland 12 Stainless Leaves. 

Niagara S.S. Leaf Filter 45.5 sq. ft. 

Oliver Rot. Vac. 3’xl’. 

Hercules Leaf Filter 36°" diam. 

Filter Presses: 6" to 36° Iron & Wood. 

Kettles, Tanks: S.S. Jack 20 to 1000 gal. 
Dopp 350 gal. cast iron Jack. Vacuum. 
Devine Impreg. Units 30" to 36” dia. 

Mills: Raymond #00, 3 HP, & +0000. 
Mikro Pulverizers +4, 2, 1, & Bantam. 

Hammer Mills & Pulverizers 3 to 50 HP. 
Rotary Cutters 112 to 5 HP & up. 

Spr. Waldron Stainless spike crusher. 
Pebble, Jar & Ball Mills Lab. to 6’ x 8’. 
3 Roll, 9” x 32°", 12” x 30°, 16” x 40”. 

Lehman 4 Roll W.C. 12’ - 36” Steel. 
Colloid Mills 112 H.P. & up. 

MIXERS: BP & Day 15, 1S. 100 & 150 gal. 
Change Can Mixers 8, 15, 40, 150 gal. 
Sprout-Wald., 10,000# horiz. Spiral Mixer. 
Day Jumbo 700 gal. horiz. mixer. 

Spiral Mixers, 3000, 1000, 600, 200 etc. 
Lancaster Mixer 6’ dia. 25 HP. 

Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP, Centrifugal 250 PSI. 

Sifters: Orv. Simpson Rotex 40” x 84”. 

Tablet Machines: Stokes R. Colton 4! T, 
single punch, Stokes RDI Rotary etc. 

Hydr. Presses, Plastic & Rubber Machy. 

Partial Listings. Write For Bulletins 


STEIN EQUIPT. CO. 


107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 
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HOW to LOCATE 
EQUIPMENT 
without cost or obligation 


This service is aimed at helping 
you to locate Surplus New or Used 
equipment, if you do not find your 
present requirements advertised 
this section. 


Send us the specifications of the 
equipment wanted and you will 
receive an immediate reply with full 
details. 

EQUIPMENT FINDERS BUREAU 


$S-6663, Chemical Engineering 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 
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EQUIPMENT SEARCHLIGHT . 


SEND FOR FMC’S NEW 1962 


COMPACT CATALOG CHEMICAL EQUIPMENT 





HERE ARE SOME OUTSTANDING SELECTIONS 


Vacuum Shelf Dryers by Devine and Buffalo 
up to 86” x 78” 


Lancaster Mix-Muller, Model EAG-3; 5/2 
Cu.Ft. capacity 


Sharples C 27 Super-D-Hydrator in Type 316 
Stainless; 40 HP 


Flash Drying System in Type 316 Stain- 
less Steel 


Baker Perkins Double Arm Jacketed Mixers 
from 2 Gal. to 300 Gal. 


Stainless Steel Reactors from 60 Gal. to 
2000 Gal. Jktd. Agtd. 


Porcelain Lined and Buhrstone Pebble Mills up 
to 8’ x 8 


Mikro Pulverizers, all types in size from 
Bantam to No. 4’s 


Nickel Clad Reactor 7’ x 116”; Jacketed-Agi- 
tated; Manhole Top 


Oliver Pre-Coat Rotary Vacuum Filters; 
Acid Resistant to 8’ x 


Sargent. & Wilbur Ammonia Disassociator Type 
A; 10,000 Cu. Ft. per hr. Hydrogen 


Stainless Steel Suspended Centrifugals 
from 30” to 60” 











Steel Unlined Ball Mills, from 3’x5’ to 
6x8’; with Drives 


Bird Continuous Centrifugal Filter in Stainless, 
18” x 28” 


Buflovac Rotary Vacuum Dryer 3’x7’6” 
in Type 316 Stainless 


Rotex and Roball Sifters-Screens Single & Mul- 
tiple Deck to 120” 


Raymond Automatic Pulverizers, Imp 
Mills and Screen Mills etc. 


Shriver and Sperry Ni-Resist and Stainless Fil- 
ter Presses to 30” 


A. 0. Smith Pressure Tanks, Stainless 
Lined 10’ x 18’ with agitators 


Buffalo Stainless Thermo-Compression Evapo- 
rator, complete 


S. S. Lined Rotary Dryer 50” x 20’, 
Counter Current with Accessories 


Link Belt Roto Louvre Dryer Model No. 502-20 
complete 


2 Sturtevant Micronizers 30” with Syn- 
tron Vibrators 


Louisville MONEL Rotary Steam Tube Dryer, 
54”” x 35’. 
Stokes Rotary DD2 23 Station Tablet Press 











SEND FOR SPECIAL BULLETINS ON LIQUIDATIONS 
CINCINNATI-TOMS RIVER CHEMICAL CO. IN CINCINNATI 
CEMENT MILL MACHINERY IN TENNESSEE 











FMC Pays MORE 
For Your Surplus 














FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


PARKING ON THE PREMISES 


Phone: STerling 8-4672 
Cable Address: 


“EFFEMCY” ‘ 
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MODERN U 
REBUILT 
MACHINERY 


Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 5 to 150 gal. caps. 


J. H. Day Dry Powder Mixers, 50 to 5000 Ibs. 


Mikro No. 6 S.S. Atomizer and Bantam, 1 SH, 
2TH, 3TH and 4TH Pulverizers. 


Raymond Models ‘0 and ‘00’ Pulverizers, 
Rotex, Day Sifters, 40’ x 84’, 40’ x 120”. 
Colton Model 241 Double Rotary Tablet Press. 


Groen 150 gal. Stainless Steel Double Arm 
Steam Jacketed Mixing Kettles. 


Stokes & Smith Models Gl, G2, HG84 Fillers. 
Fletcher 30’ Stainless Steel Basket Centrifuge. 
Fitzpatrick Models D and K8 Comminuters. 


WRAPPERS: Package Machinery, Hayssen, 
Hudson Sharp, Battle Creek, 
Scandia, Wrap-King, all sizes 
and models. 


Esteblished 1912 


Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, Top 
Sealer, Wax Liner, Interconnecting Conveyors. 


Complete Details and Quotations On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May Street 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 
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BEST VALUES 


Evaporators: Four St.St. Buflo ak dbl. eff. 608. 
708-845-1125 sq. ft. each. Long tubes 

Evaporators: = St.St. sgl. eff. 94- 150- 216 sq. 
ft. each. Long tubes 

a Ribbon Boeken: @ Day 119 cu. ft. St.St. 

H.P. drives. Like ne 

vetater; Girdler three 4” "s 46” rogues cylinders 
and rotors, ammonia chilling systen 

Vacuum Dryer: Stokes 2’ x 6’ Rotary, jacketed, 
St.St. With drive, condenser, receiver. 

Dryers: Double Drum, 42 x 90; 32 x 90 Buflovak, 

Dryers: Double Drum, 42 x 120; 36 x 84 American. 

Dryer: Raymond Flash Dryer and Cooler with 
— furnace, ducts, etc. 20,000/hr. Never 


ven Shett Blenders: P.K. 5 cu. ft. St.St.; P.K. 
30 cu. ft. stee!, with intensifier. 

Centrifuges: Tolhurst 40” and 26” Suspended, perf. 

Centrifuges: Tolhurst 48” ast. St. 7316, Underslung 


perf. 

Tanks: (2) 2300-1500 gal., vertical St.St. 

Tanks: (2) 3000-1500- 900 gal., vertical St.St. for 
vacuum with coils. 

a: ty 600 gal. agitated St.St.; with 15 P.S.I. 
steel jacket. 

Glass Lined Kettle: 750 gal. Pfaudier, 50 PSI shell, 
9) PSI jacket; agitator. 

= ag = Ae Simpson, Size +2, 1000 Ib. St.St. 15 

Vacuum Batch Dryer, Bartlett & Snow, 8’ dia. x 
2’5” do. Jacketed. All steel. 


BEST EQUIPMENT COMPANY 


1737 W. HOWARD ST. CHICAGO 26, ILL. 
AMbassador 2-1452 
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UNUSUAL VALUES 


INGERSOLL-RAND 515 CFM 
AIR COMPRESSORS 
Type 40: 100 HP drive, new 1951, excel- 
lent condition. 
MN Series ie sien oie ae wae stele a $3,500 





INGERSOLL-RAND CENTRIFUGAL 
BLOWERS 


7600 CFM, 12 PSI, 500 HP drive, new 
1951, very good condition. 


PROD | 5.5 Aen e eR $3,950 each 


Coastal Machinery Sales Co., Inc. 
1775 Broadway, New York 19, N. Y. 
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. EQUIPMENT SEARCHLIGHT 








LIQUIDATIONS 


CLEVELAND, OHIO 


1—Raymond #73612 Super High Side 
6-Roll Mill, with whizzer, cyclone, 
piping and motors. 

1—Raymond #5047 High Side 4-Roll 
Mill, with whizzer, cyclone and pip- 


ing. 

1—#1 Raymond Impact Mill, with 
whizzer, cyclone and piping. 

1—Kilby Nickel Single Effect Force Feed 
Evaporator, 1200 sq. ft. 

2—Oliver 5’3” x 4’ Nickel Clad Rotary 
Vacuum Filters. 

4—Feinc 8’ x 12’ Rotary Vacuum Steel 
Filters, string discharge. 

2—6'6" dia. x 60’ Rotary Dryers. 

1—52' x 4%2' x 50’ Rotary Dryer. 

7—Dorr 80’ and 40’ thickeners. 

2—Tyler Hummer 3’ x 10’ Double Deck 
Screens. 

2—Fuller Kinyon Pumps H6. 

1—Link-Belt 24” x 90’ Belt Conveyor. 

5—Nickel Centrif. Pumps, 2”, 3”. 








JUST PURCHASED 
NEW—1957—1959 


4—Glascote 1500 gal. jacketed, agi- 
tated Reactors, 100# Jacket, 100+ 


nt. 

3—Glascote 500 gal. jacketed, agi- 
i Reactors, 75# Jacket, 75+ 
nt. 

1—Oliver 5‘3” x 4’ Rotary Vacuum Pre- 
coat Combination Filter, 304 SS. 

2—Oliver 3’ x 2’, 3’ x 6’ Rotary Vac- 
uum Filter, 304 SS. 

3—Sharples DH2 Nozljectors, 316 SS, 
20 HP. 

1—Baker Perkins $15 Ter Meer Con- 
tinuous Centrifuge, 304 SS. 

6—316 Stainless steel Bubble Cap Col- 
a 24”, 30”, 42”, 48”, 54”, 60” 


id. 
1—Dowtherm Boiler 12,000,000 BTU. 











CENTRIFUGES 


2—Bird 18” x 28’ Solid Bowl Continuous 
304 S.S. 

1—Bird 40” x 60” Solid Bowl Continuous 
316 S.S. UNUSED. 

5—Sharples C-20 and C-27 Super-D-Hy- 
drators 316 S.S. 

—" AC-VO Continuous S.S. 20 


3—Sharples PY14, PN14 Super-D-Canters 
316 S.S. 

2—Sharples #16, 304 S.S., 3 HP motor. 

1—Tolhurst 40” 347 S.S. imperforate bas- 
ket 15 HP. UNUSED. 

1—Bird 40” Suspended imperforate bas- 
ket 40/10 HP. 





BRILL FOR VALUES 


REACTORS—EVAPS—CONDS— 
COLUMNS 


4—Glascote 500 gal. glass lined, Jacketed 
Reactors. 
1—Pfaudler 125 gal. 304 S.S. Jkt. 
Reactor, 150# int., 1254 jacket. 
5—Ptaudler 300. 200, 100 and 50 gal. 
glass lined jacketed, agitated Reactors. 
1—650 gal. 304 S.S. Reactor with 100 
sq. ft. Bayonet Heater. 
1—8650 sq. ft. NICKEL double effect forced 
Circulation Evaporator, UNUSED. 
1—3000 sq. ft. O. G. Kelly 309 S.S. forced 
feed Evaporator, UNUSED. 

1—550 sq. ft. Buflovak monel single effect 
Evaporator. 

1—300 sq. ft. Swenson 347 S.S. Single 
Effect Evaporator. 

1—250 sq. ft. Buflovak 304 S.S. Single 
Effect Evaporator. 

10—Stainless Heat Exchangers; 
370, 250, 131. 70 sq. ft. 

5—Pfaudler 26 sq. ft. glass lined Con- 
densers. 

1—4'6” x 46’ 316 S.S. Clad Column, 250 
PSI. 

8—3’ x 20’, 30° x 19’ 347 S.S. Packed 
Columns. 

1—24” x 35‘ 304 S.S. Bubble Cap Column. 


Agit. 


910, 536. 


FILTERS 


2—Niagara 370 sq. ft. Vert. 304 S.S. 
1—Niagara 110 sq. ft. Vert. 316 S.S. 
1—Niagara 92 sq. ft. Vert. Jkt. 316 S.S. 
1—#10 Sweetland, 36 leaves 3” centers. 
1—#5 Sweetland 304 S.S., 120 sq. ft. 
1—Sperry 30” C.I. Filter Press, 27 cham- 
bers. 
1—Oliver 6’ dia. Horizontal 316 S.S. 
1—Oliver 4’ dia. Monel Horizontal. 
1—U. S. 200 sq. ft. 304 S.S. Auto-Jet. 
1—Hercules 400 sq. ft. 304 S.S. Pressure. 
3—Oliver Precoat 5’ x 6’, 5’ x 10’, 8’ x 10’. 
1—Oliver 5'3” x 8’ Steel Rotary Vac 
Housing. 
1—Feinc 3’ x 1’ 316 S.S. Rotary Vac. 


DRYERS 


1—Buflovak Vacuum Shelf, 17-60" x 80” 
shelves. 

2—Buflovak 42” x 120”, 
double drum complete. 

3—American 42” x 120” Atmospheric 
Double Drum Dryer, complete. 

1—Buflovak 32” x 90” Atmos. Twin Drum. 

2—Devine 4’ x 9’ single drum, atmospheric. 

1—Buflovak 48” x 28” C.I. Single Drum 
Flaker. 

1—Buflovak 3’ x 10’ Rotary Vacuum. 

6—Louisville Rotary Steam Tube, 6’ x 30’, 
6’ x 50’. 

2—Louisville 8’ x 50’ Stainless Steel Lined 
Rotary. 

3—Rotary Dryers 6’ x 50’, 7’ x 80’, 8’ x 80°. 

1—Link Belt 6’4” x 24” Roto Louvre 316 
S.S. 


atmospheric 


Partial List of Values—Send for Complete 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel: RE 2-0820 
TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-1351 





1—Link Belt 3°10” x 16’ Roto Louvre. 
1—4’ dia. 304 S.S. Spray Dryer. 
1—Wyssmont, 304 S.S. 6’2” dia. 


MIXERS—MILLS 
1—Sturtevant 75 cu. ft. 304 S.S. Rotary 
Batch Blender 20 HP. 


1—Abbe 110 gal. 304 S.S. Jacketed Agi- 
tated Vacuum Dispersall Mixer. 

2—Baker Perkins 150 and 100 gal. Jack- 
eted double arm Sigma blades. 

1—Baker Perkins 50 gal. jacketed. 

5—Day “Cincinnatus” double arm, 250 
and 100 gal. 

1—Steel jacketed Powder Mixer, 225 cu. ft. 

1—Day 215 cu. ft. Jumbo Powder Mixer 
316 S.S., 30 HP motor. 

1—Day 120 cu. ft. Jumbo Powder Mixer, 
25 HP motor. 


1—45" dia. Lancaster Mixer 712 HP. 


3—Hardinge 6’ x 36", 5'x 22” and 3’ x 24”, 
stee] lined conical Ball Mills. 


2—Mikro Pulverizers, 2TH and 1SI. 


TANKS 


25—500 to 3500 gal. Vertical 304 S.S. Tanks 
opened and closed, some agitated. 
6—7500, 6000 and 2000 gal. Rubber Lined 

Tanks. 


1—1500 gal. Stainless Pressure Tank, 
5’ x 10’, 90#. 

1—2000 gal. Horizontal 304 S.S. Tank 
o 2 ia 


1—2500 gal. Vertical 304 $.S. Tank 8’ x 7’. 

1—19,000 gal. Rubber Lined Tank 10’ x 
17'C". 

1—5500 gal. 316 S.S. Clad Pressure Tank 
250 PSI. 

2—3000 gal. Aluminum Tanks, 7‘ x 11’. 

5—25,000 gal. Aluminum Storage Tanks. 


MISCELLANEOUS 


3—Kinney Vacuum Pumps, 1000 cfm, 10 
microns, 15 HP. 

3—Hardinge 6’ x 36”, 5° x 22” steel lined 
conical Ball Mills. 

1—Sturtevant 6’ dia. Air Separator 10 HP. 

1—Komarek Greaves Briquetting Press 
342" face rolls. 

3—Mikro Pulverizers. 1SH, 1SI and Ban- 
tam. 

3—Swenson Walker Continuous Crystal- 
lizers, 24” x 30’ sections. 

2—Tyler Hummer 3° x 10’ Double Deck 
Screens. 

5—Day Roball Sifters, 40” x 120”, 40” 
x 84”, Double Deck. 

6—Nash H6, H5, LS Vacuum Pumps. 

3—Nash H6, L3 347 S.S. Vacuum Pumps. 

2—Stokes Rotary Tablet Machines DD2- 
DDS2. 


Circular 
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YOUR DEPENDABLE SOURCE FOR PROCESS 


STOCK & PRICED RIGHT! 


EQUIPMENT-IN 


DRYERS — KILNS 


2—Buflovak 42” x 120” double drum 
dryers, ASME 160# WP. 

1—American 42” x 120” dbl. drum. 

1—Buflovak 42” x 90” dbl. drum. 

2—American 36” x 84” dbl. drum. 

1—Buflovak 32” x 52” dbl. drum. 

1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 

1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum, UNUSED. 

1—Buflovak 6” x 8” dbl. drum. 

5—Stokes 195 sq. ft. vac. shelf dryers. 

1—Buflovak 2’ x 7’-10" T304 SS rot. vac. 
dryer, ASME, jktd., Agit. 

1—Nerco-Niro stainless spray dryer. 

1—10’ x 11’ x 175’ Vulcan kiln. 

6—10’ x 100’ rotary dryers, ¥e” welded 
shell, complete. 

2—B. & Snow 8’-6" x 70° rotary dryers, 
5" welded shell, late model. 

1—7’6" x 62” rotary kiln, 42”. 

1—6’ x 150’ rotary kiln, 54s” welded. 

1—Louisville 5’ x 30’ steam-tube. 

2—Louisville 4'-6" x 25’ rotary steam- 
tube dryers, welded. 

1—Bartlett & Snow 3’ x 15’ rotary dryer, 
Everdur meta! shell. 

1—3’ x 23’ rotary, “4” welded. 


STAINLESS STEEL TANKS 
(T304 UNLESS NOTED) 
3—20,000 gal., 14’ x 15’, T316LC, cone 
bottom, %”. 
2—13,000 gal. 11°10" x 157”. 
1—12,000 gal 9’°-6” x 22’, T304 SS, 
horiz., dished—UNUSED. 
2—-5700 gal. horiz., 6’-4” x 24’, UNUSED. 
2—4500 gal. vert., 8’ x 12’, UNUSED. 
5—3650 gal. 10’ x 7’, vert., open. 
1—3350 gal., 8’x8’6”, agit., 50 psi. 
1—3300 gal. 6’ x 14’-6”, vert. 
1—3250 gal., 6’ x 15’, T316. 
7—3000 gal., 8’ x 8’, T316 SS, Vert. 
2—3000 gal. 8’ x 8’ vert—UNUSED. 
1—2800 gal., 5’ x 18’, dished. 
2—2600 gal., 7’ x 8’, T316 dished. 
1—2250 gal., 8’ x 6’, T316, coils 
5—2100 gal., 8’ x 5’6”, dished. 
1—2100 gal., 6’ x 9’, T316, cone. 
12—-1750 gal., hoppers, 4’-5" x 7’-4”’ x 9’-2”. 
4—1350 gal., 4° x 14’, 1347, dished, 
ASME 60 psi coils. 
5—1350 gal., 7’ x 4’-6", T321. 
1—1300 gal., 6’ x 6’, %”, dished. 
3—1100 gal., 4° x 11’, T347, 60 psi. 
3—1000 gal., 4’-6" x 8-6", dished. 
3—850 gal., 4’ x 9’, %”, dished. 
1—800 gal., 5’x5’6”, 4%", dished. 
3—750 gal., 5’ x 5’, 3/16”, dished. 
6—685 gal., 3’ x 13’, T316, coils. 
3—300 gal., 4’ x 3’, T347, 60 psi. 





KETTLES—REACTORS 
1—2000 aal. Glascote blue G/L reactor. 
50—1490 gal. Pfaudler blue G/L jkt. ket- 
tles, Agit., baffles. 
3—1350 gal. T347 SS kettles, open top. 
13—1250 gal. Pfaudler blue G/L jkt. re- 
actors, Agit. 
1—1200 gal. Artisan T304 SS reactor, 
vac. int., 100 psi jkt., Agit. 
1—1000 gal. T316 SS jacketed reactor, 
ASME, UNUSED. 
1—1000 gal. Dopp cast iron kettle, 125 
jacket, 15# int., Agit. 
1—750 gal. Graver T304 SS jkt. fer- 
menter, ASME Ait. 
3—500 gal. Pfaudler glassed reactors. 
50—600 gal. Pfaudler Stainless jacketed 
kettles, open. 
1—500 gal. T316 SS jacketed reactor. 
2—500 gal. T204 SS reactors, jacketed, 
ASME, Vacuum—Unusced. 
6—465 gal. T304L SS reactors, jacketed, 
150# int., 175% jkt. 
1—300 gal. T316 SS jkt. kettle, Agit. 
1—300 gal. T304 £S jacketed reactor, 
vac. ASME—UNUSED. 
1—300 gal. Pfaudler blue G/L reactor, 
Agit., jkt., ASME. 
2—200 gal. T304 SS jkt. reactors, ASME, 
UNUSED. 
1—175 gal. T304 SS jkt. reactor. 
J—100 gal. Pfaudler ’’P” glassed reactor, 
jacketed, Agit. 
2—100 gal. UNUSED T304 SS jacketed 
reactors, vacuum, ASME. 
1—80 gal. T347 SS autoclave, 350 psi 
WP, 100 psi jkt., Agit. 


CENTRIFUGALS 
1—Bird 36” x 50”, T316 SS, conical. 
3—Bird 24” x 24”, Monel, type CH. 


20—Sharples #AS-16V, Inconel, vapor- 
tite, sludge discharge, 3 HP. 


1—Sharples #16-P, T304 SS, press.-tite. 
7—Sharples Super-D-Hydrators, T316 SS: 
#C-27, C-20. 

1—Merco #CX-16, T316 SS, 60 HP. 
1—Tolhurst 48” susp., T304 SS, perf. 
1—Tolhurst 40” susp., T316 SS, perf. 
3—A.T.&M. 46” susp., T304 SS, solid. 
1—Fletcher 40” susp., steel, perf. 
1—A.T.&M. 36” susp., rubber-covered. 
1—A.T.&M. 32” susp., T304 SS, solid. 
1—Fletcher 32” susp., rubber-covered. 
1—Fletcher 30’ underdriven, T204 SS. 
1—A.T.&M. 12” susp., T304 SS, perf. 


1413-21 N. SIXTH ST. 


EVAP.—EXCHANGERS 


7—4050 sq. ft. calandria type evap., 
copper tubes, cast iron shell. 

1—1250 sq. ft. Mojonnier dbl.-effect 
Stainless Sanitary evaporator. 

3—Buflovak double-effect stainless evap., 
vert. long-tube, 840, 710, 588 sq. ft. 

1—630 sq. ft. Struthers-Wells T316 SS 
Calandria evap. 

1—320 sq. ft. steel reboiler. 

1—250 sq. ft. Buflovak T304 SS, single 
effect recompressicn evap. 

1—118 sq. ft. Stokes T316 SS still. 

1— 36” dia. x 6 plate T316 SS column. 

2—Vulcan T316 SS 10 plate bubble cap 
columns: 110”, 60” dia. 

6—30” x 19’ T347 SS packed columns. 

’ 8—24” x 16’ Duriron packed columns. 
1—24” x 33’ Duriron & SS column. 
1—1960 sq. ft. T316 SS exchanger, re- 

mov. bundle, ASME 75# WP. 
1—1450 sq. ft. T316 SS condenser. 
5—1400 sq. ft. T316 SS gas converters. 
1—900 sq. ft. T304 SS exchanger. 
3—800 sq. ft. T316 SS condensers. 
1—730 sa. ft. T316 SS exchanger. 
6—691 sq. ft. copper dbl. pipe cooler. 
1—510 sq. ft. T316 SS condenser. 
8—400 sq. ft. T304 SS pipe coolers. 
12—Amer. Heat Reclaiming T3I6L SS 
spiral exchangers: 162, 73 sq. ft. 

15—75 sq. ft. nickel pipe coolers. 

30—1316 SS heat exchangers & condens- 

ers: 425, 400, 290, 277, 200, 165, 150, 
142, 105, 73, 54 sq. ft. 

50—Duriron exchangers & condensers. 

5—Pfaudler glassed thimble condensers: 
62, 47, 15 sq. ft. 





STAINLESS PUMPS 
Aldrich T316 SS 3-cylinder piston 
pumps: 34%” x 5”, 2%” x 3”, 
Wa" x 2". 

Worthington Worthite Cent. Pumps; 
4” x = ls 3” x 2”, 2” x TY", WA” 
x 1”, w/motors. 

LaBour 2” 316 SS _ self-priming 
cent. pumps w/mofors. 

Aurora 1/2” SS sump pumps 











STAINLESS PIPE & VALVES 
50,000'—T304 SS pipe, sch. 10 & 
40, 1” to 6”. 
— SS vapor pipe, to 
10,000 —T304 & T7316 SS flanged 
valves, to 8”. 











EQUIPMENT CORPORATION 
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ANOTHER 


PERRY 


AUTOCLAVES 

2—3800 gal. Struthers-Wells, 1000 psi, 
6’ x 18’, horiz., brick-lined, (3) Titanium 
Agit. 

1—3500 gal. S/W. T316 ELC SS clad, 300 
psi, 6’ x 16’, 45 sq. ft. coil. 

2—2850 gal. S/W. 800 psi, 5’-6” x 16’, 
horiz., brick-lined, (3)-T316 SS Agit. 


2—2250 gal. Nooter, T316 SS clad, 800 
psi, 5’ x 15’, (3)-T316 SS Agit. 


4—800 gal. S/W T316 SS clad, 400 psi. 
3’-6" x 10’, (3)-T316 SS Agit. 

1—165 gal. S/W Titanium, 1000 psi, 2’ x 
7’, (3)-titanium agit., elec. heaters. 


1—5 gal. Nooter T316 SS, 2000 psi. 


1—3 gal. Auto. Eng., T316 SS, 3000 psi, 
Agit., cooling coils. 


1—'% gal. Blaw-Knox, T316 SS, 2000 psi, 
Agit. 


MISC. TANKS 
2—17,000 gal. steel, horiz., 9’ x 35’, dished. 
1—15,000 gal. steel, horiz., 8’ x 38’, 85 psi. 
1—12,000 gal. steel, horiz., 8’ x 30’, 250 psi. 


6—10,000 gal. rubber-lined, vert., 12° x 
12’, 316 SS turbine Agit. 


6—10,000 gal. brick-lined, vert., 12’ x 12’, 
316 SS turbine, Agit. 

8—5800 gal. R/L, vert., 10’ x 10’, 316 SS 
turbine, Agit. 

5—3000 gal. B/L, vert., 8’ x 8’, 316 SS 
Agit. 


T316 STAINLESS TANKS 
(All Vertical) 
3—11,800 gal., 12’ x 14’, 3/16”, open top. 
4—10,000 gal., 12’ x 12’, 3/16”. closed, 
15 HP Agit. 
1—10,000 gal., 12’ x 12’, 4%”, closed, 15 
HP Agit., jacketed. 


5—5800 gal., 10’ x 10’, 3/16”, closed, 10 
HP Agit. 
1—4200 gal., 8’-6” x 8’, 3/16”, cone. 
10—3000 gal., 8’ x 8’, 3/16”, closed, Agit. 
1—1700 gal., 6’ x 8’, 3/16”, closed, Agit. 
1—1100 gal., 5-6" x 6’, 3/16”, closed, 
Agit. 
1—900 gal., 5’ x 6’, 3/16”, closed. 
1—620 gal., 3’ x 10’-8”, 44", cone bottom. 
1—560 gal., 3’ x 9’-8", 44”, cone bottom. 
10—100-30 gal. T316 SS tanks. 
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COMPRESSORS 

2—Ing.-Rand #PRE-4, 2610 cfm @ 1000 
psi, 10 & 6% x 19, & 2742 & 16% x 19, 
4-stage, 1000 HP motor. 

2—Penna. #3-ATC, 305 cfm (| 100 psi, 
12 x 11, with 75 HP motor or 88 HP 
gas engine. 

2—Chi.-Pneu. #TCB-8, 317 cfm @ 1500 
psi, 3-stage, gas comp., 125 HP steam 
turbine drive. 

1—Ing.-Rand #ES-3, 1042 x 7% x 3%, 
125 HP. 


CALCINERS—-FURNACES—BOILERS 


3—Bartlett & Snow 14” x 18’-5” rotary 
stainless calciners, indirect gas heated. 
1—Gas Machinery 5’ dia. rot. annealing 
furnace, 1850° F. complete. 
1—Reformer furnace, refrac. lined. 
1—Bartlett & Snow 3’ x 19’ rotary dryer. 
2—Foster-Wheeler 5190 sq. ft. 2-drum boil- 
ers, 1200 psi WP. gas or oil, w/econo- 
mizers, 50,000# /hr. 
1—Besler 40 HP pkg. boiler, 1100 psi. 
1—Aldrich #BG-808-5 hot water heater, 
850 GPH. 


FILTERS—-CENTRIFUGALS 
2—Niagara #36H-350 T316 SS press. leaf 
filters, T316 SS, 350 sq. ft., horiz. jack- 
eted tank. 
2—Proc. Filters, 300 sq. ft. T304 SS vert. 
3—Feinc 3’ dia. T316 SS horiz. vacuum 
filters. 
4—Eimco 8’ x 8’ rot. vac. filters, rubber. 
1—Eimco 4’ x 8’ rot. vac. filter, T316 SS. 
2—Sharples C-20 Super-D-Hydrators, T316. 
1—Merco #A-24 T316 SS centrif., 40 HP. 
1—Mercone #C-400 T 316 SS centrif., 40 
HP. 


EVAPORATORS—EXCHANGERS 
1—6500 sq. ft. Swenson 3-body, 2-stage 
evap., vert. long-tube, T316 ELC SS 
heaters, Neoprene-lined vapor body, 
w/pumps, piping, etc. 
1—1064 sq. ft. Gen. Amer. T316 SS forced 
circ. evap., horiz. heater, w/pumps. 
1—220 sq. ft. T316 SS dbl.-pipe cooler. 
1—154 sq. ft. Davis admiralty condenser. 
1—90 sq. ft. Whitlock T316 SS condenser, 
ASME 1000 psi WP shell & tubes. 


1413-21 N. SIXTH ST. 
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LIQUIDATION 


$15,000,000 CHEMICAL-METALLURGICAL PLANT 
FREDRICKTOWN, MISSOURI 


FORMER G.S.A.-NATIONAL LEAD NICKEL-COBALT REFINERY 





100 MI. SOUTH OF 
ST. LOUIS, MO. 


PUMPS 


4—Aldrich 34%" x 5” triplex plunger 
pumps, T316 SS w/ceramic plungers, 
50 GPM (@ 1000 psi, 30 HP vari-drive. 
3—Aldrich 2%" x 3” triplex, T316 SS, 
13 GPM (a 450 psi, 10 HP. 
3—Aldrich 12" x 2” triplex, T316 SS, 
10 GPM @ 1000 psi, 72 HP. 
1—Milton-Roy single piston, T316 SS, 78 
GPH ( 1000 psi., 7¥2 HP. 
2—Allis-Chalmers 3” rubber-lined centrif. 
30—Worthite 2” x 1'2", #1'2CNG62B 
etc., w/motors. 
30—Worthite 142" x 1”, 
w/motors. 
6—Olivite; 2”, 1%", etc., w/motors. 
2—Ing.-Rand Iron, 3500 GPM (@ 125’, 
12” x 10’, 125 HP. 
3—Ing.-Rand Iron, 163 GPM (a 
#2'2VHTB, 250 HP. 
2—Ing.-Rand Iron, 700 GPM ( 135’, 
#4DMYV, 40 HP. 
2—Worthington turbine, 3500 GPM ( 
80’, #16QHO-1, single stage, 100 HP. 
2—Nash H-8 vacuum pumps, 50 HP. 


MISC. 


2—Munson 60 cu. ft. blenders, #7, 20 HP. 
1—Marcy #64'2 ball mill, 100 HP. 
3—T316 SS screw-type classifiers, 12” 
dia. x 96”, w/drives. 
1—Komarek briq. press, 10007 /hr., 90,- 
000 psi, stainless rolls & feeders, 
vari-drive. 
3—Wallace & Tiernan #WBS9LM mer- 
chen scale feeders. 
3—2500 KVA Transformers, 34,400-2400/ 
4160Y, 1/60. 
3—1000 KVA Transformers, 2400/4160Y- 
480, 1/60. 
30—T316 SS turbine Agit., w/shafts. 
30—Nettco drives; #WT-27, WT-37, WT- 
47. 
1—Sweco 16” dia. T316 SS screen. 
2000’—Unused T316 SS pipe, heavy wall, 
to 4”, 
25,000’—T316 SS & titanium pipe, all sizes. 
4000—T316 SS & titanium screwed valves. 
2000 tons—Steel pipe & structural. 


#1CGHIA, etc., 


3380", 





a PLANT NEW 1953 








SEND FOR 
CIRCULAR! 











EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 











EQUIPMENT SEARCHLIGHT . 


FOR “IMPOSSIBLE” BUDGETS 





Allis Chalmers SS rotary dryer, 6 x 50’ 


Blaw Knox Roto-cell solvent extraction plant, 
ampro metal contact parts 


Cherry Burrell SS plate type heat exchanger, 
3 sections. Area 177.5 sq ft 


Sweetland +12 Filters, 72 leaves 2’ cntrs 
Rietz RD 18 Disintegrator, 100 HP 3600 R°M 


Day 3 roll 14” x 30” high speed Mill with 
explosion proof motor 


THESE MAKE YOUR 





Day Imperial st steel dbl sigma mixer, 50 gal 
Pfaudler 750 gal Reactors, model R, heavy 
Sturtevant 16’ air separator, for separations 
Bird 40” x 60’ SS Centrifuge, model LB with 


Kue-Ken model 90 crusher, 36” x 20’ opening, 


BUDGET POSSIBLE 













work cap, hydraulic tilt 
duty agitators and glands 
up to 400 mesh 

50 HP motor 


160 tons per hour 
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BOILERS—500 HP—150 PSI—pack. 
age gas/oil—New late 1957 


CRYSTALIZER—482 cu. ft.—316 s/s 
Struthers Wells ‘‘Krystalizer” 


FILTERS—string discharge 
8’ x 8’ FEINC—Rubber covered 
4'6" x 8’ FEINC—Rubber covered, 


VACUUM RCVRS.—7’6” dia. x 9 
deep—rubber line—w/Schutting & 
Koerting Jet vacuum pumps. 


MIXING TANK—5800 gal. Neo. 
prene lined w/motorized Agitator, 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N, J. 
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$34 MILLION PLANT 
LIQUIDATION | 


OKLAHOMA ORDNANCE WORKS 
PRYOR, OKLAHOMA 





COMPLETE UNITS 
EQUIPMENT—BUILDINGS 
for use in place or removal 








10,000 Acres With All Utilities 
For Industrial Plants 


Lowest Gas—Electricity 
& Water Rates 


LOCOMOTIVE—RR CARS & CRANES 


9 Gen. Elec. 20, 25, 45, 65, 70, 80, 100, 125 Ton 
25-Ton Industrial Brownhoist 60’ Boom Crane 
200—50 Ton Box 300—70 Ton Gondola Cars 
300—1'2, 5, 20 & 30 yd Dump Cars 

PLANT EQUIPMENT 
2—Wemco 2M-HMS Plants 
12” Traylor Gyratory Crusher 
No. |—Sturtevant Hammer Bar Mill 
No. 2 Robins Vertical Cone Crusher 
24” x 24” Jeffrey Single Roll Crusher 
No. | Sturtevant Rotary Fine Reduction Crusher 
5’ x 8’ & 442’ x 9’ KVS Air Swept Ball Type Mills 
Ball Mills: No. 56, 5’ x 5’, 6’ x 4’, & 7’ x 22’ 
Harcinge Mills 3’ x 8’, 5’ x 22” & 8’ x 22” 
24 FC Telsmith Gyrasphere Crusher 
Rod Mills: 4’ x 11’, 6’ x 12’ & 7’ x 15’ 
a", t0” x 30’. 13” x 
30” x 36”, 6 J 


24”, 


636 & 
Crushers Roll: 24” x 14 0” x 14”, 40” x 16” 
4—7’ x 120’ Vulcan Rotary Kilns 
2—8’ x 125’ Vulcan Rotary Kilns 
Rotary Dryers: 5’ x 30’, 6’ x 50’, 6” x 70’ &8’ x 80’ 
Rotary Kilns: 6’ x 70’, 7’ x 110’ & 9’ x 160’ 
2—i3” x 120” Buflovak Atmos. Double Drum Dryer 
Roto Louvre +207-10 Type 316 S. S. Link Belt 
150—1'2, 2 & 4 yd & 30 yd Dump Cars 
16 Gavco Centrifugal Air Separators 
6—36” x 32” Dings Magnetic Head Pulleys 
690, 2200’, 3068’ & 3600-7500’ IR. Compressors 
4100 CFM S'y Dust Collector 

WANT BUY DRYERS—KILNS—CRUSHERS 
R. C. Stanhope, Inc., 60 E. 42 St., N.Y. 17, N.Y. 


Tel. MU 2-3075 or MU 2-1898 
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Excellent Effluent 
Disposal Areas 


Plants For Use In Place 


e@ NITRIC ACID @ NITRO CELLULOSE 

@ DIMETHYLAMINE e ALCOHOL 

e@ AMMONIA e ETHER 
OXIDATION e DIPHENYLAMINE 

e@ TETRYL e@ SELLITE 


e@ SULPHURIC ACID CONCENTRATING 


This plant was put in excellent stand-by 
condition by the Government. All equipment 





SPECIALS 


Mills: Mikro, Fitz, Pulva-Sizer. 

3-roll Mill: Day 5x12’’ water-cooled. 

3-roll Mill: Lehmann 12x32’’ high speed 25 hp. 
Pebble Mills: Abbe #3, #6, and others. 
Dryer: American, 24x 48” dbl. drum. 

Dryer: Bowen lab. spray, st. st. 

Evaporotor: Buflovak, sgl. eff, st. st. 94 sq. ft. 
Dryer: Porter 2 x 4’ vac. drum., st. st. 
Centrifugal: Tolhurst 26’ rubber 2-speed. 
Filter: Sweetland #5 st. st. lined. 

Filter: Oliver precoat 12 x 2” type 316 st. st. 
Kettles: Stainless Steel—Send for our list. 
Dryer: Proctor & Schwartz 6-tray st. st. 
Powder Mixers: Day Jumbo 120 cu. ft. 


Write us or call Seeley 8-1431 
Send us a list of your idle machines 





LOE EQUIPMENT SUPPLY CO. 


818 W. Superior St., Chicago 22, III. 





is ready to go back into service, now! 


Leasing or Financing Available 
For Complete Units In Place or 
Individual Equipment 


Catalog being prepared. Write for your copy. 


HEAT & POWER CO. INC. 


60 E. 42nd Street, New York 17, N. Y. MU 7-5280 
310 Thompson Bldg., Tulsa 3, Gkla. LU 3-4890 
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nsive Mixer 6’ pan. 


Simpson Inte’ 
400 gal. SS jktd. 
Devine 11 ae 
40” x 43° ; 

40” rubber lined susp. Centrifuge. 


INERY CORP. 
& PROCESS MACH : 
St., Brooklyn 15, N. Y. HY-9-7200 


& agit. Reactor. 
lf vac. Dryer. 
shelves. 


CHEMICAL 
50-52 9th 





CIRCLE X ON READER SERVICE CARD 





| Niagara Falls, N. Y. and Everett, Mass, 





| LaBour PUMP STAINLESS STEEL 750 GPM @ 80 


| 6'x36” Hardinge CONICAL BALL MILL, 75 HP 
| Buflovak 6’ jacketed vacuum CRYSTALLIZER 


| 8‘x90’ ROTARY DRYER complete 


| 2,300 sq. ft. Stainless EXCHANGER, 1” tubes 
| 16x10’7" Pfaudler GLASS LINED SCRUBBE 


‘HEAT & POWER CO. INt 


LIQUIDATIONS 


EQUIPMENT OFFERINGS 


Baker Perkins 300 gallon Stainless Steel Siz 
18DIM Sigma Blade MIXER, 30 HP motor 
Nash L3 Stainless VACUUM PUMPS 140 CFM (3) 

11,500 gal. Stainless TANKS Agitated 
48"x41' Vulcan Stainless BUBBLECAP COLUMN 
40 trays, 70 caps/tray, 100 PSI design 
72x30’ Budd Stainless BUBBLECAP COLUMN 

21 trays, 38 caps/tray 
Pfaudler 500 gal. ELL GLASS LINED REACTOR, 
agitated, 75 PSI jacket, 25 PSI internal 
Pfaudler 300 gal. EL GLASS LINED REACTOR, 
agitated, 90 PSI jacket, 25 PSI internal 
4500 gal. 347 Stainless COIL PANS, 6‘x20' (2) 
5‘3’’x3’ Oliver Precoat Rotary VACUUM FILTER, 
Vaporite, 316 Stainless 
Link Belt 604-24 Stainless ROTO-LOUVRE DRYER 
1860 sq.ft. Stainless REBOILER 271-1x12’ tubes 
8’x60’x5/e” Allis-Chalmers ROTARY KILN 
60x84” Single deck Rotex #421 SCREEN 
Swenson EVAPORATOR 435 sq. ft. Stainless, 
single effect, condenser, vapor separator 
1000 gal. Dopp Ni-resist jktd., agit. REACTOR 
1000 gal. Steel REACTOR, jacketed & agitated, 
125 PSI internal, 25 PSI jacket 
LaBour PUMP 316 STAINLESS 125 GPM, 211’ 
head, Monel DZ23—1¥2x2", 15 HP (3) 
500 ft. Glass lined jacketed PIPE 2”, 3” and 4” 
306 sq. ft. STAINLESS EXCHANGER, %4” tubes 
36x20’ COLUMN 316 Stainless Packed, 100 PSI 
4'x40'x¥e"" ROTARY DRYER, NEW welded shel 


Type Q, 50W, 30 HP 3/60/220/440 V. (4) 
4000 gal. Vert. Type 347 TANK 


1000 sq ft. STAINLESS EXCHANGER, %4” tubes 

10’x150’ ROTARY KILN complete 

78x18’ STAINLESS 316 BUBBLECAP COLUMN 
14 trays, 180 caps/tray, 100 PSI 

12x18’ STAINLESS PACKED COLUMN, 100 P5 

8’x150’ ROTARY KILNS complete (2) 


3,500 gal. 304 Stainless TANKS 8x9’ Vertical 
COLUMN 25 PSI and full vacuum 


77 sq. ft. Stainless FINTUBE EXCHANGERS (8) 
Swenson Stainless Jkt. CRYSTALLIZERS 24”x!! 


Write for catalogs 


60 E. 42nd Street, New York 17, N. Y. MU 7-52 





310 Thompson Bldg., Tulsa 3, Okla. LU 3-408 
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Steel Size 
> motor 
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You're head and shoulders 
above them all 


with 


CHEMICAL 
PROCESS EQUIPMENT 


1—Blaw-Knox 48” x 28” flaker, complete | 

7—Glascote Model HR 2000 gal., 1500 gal. and 1000 gal. 
glass lined jacketed reactors, complete with impeller 
type agitators and drives. 

1—Pfaudler Series R 1500 gal. glass lined jacketed reactor, 
complete with impeller type agitator and drive 

| 1—Sharples type 316 SS Super-D-Canter Model PN-14 




















AUTOCLAVES, KETTLES, REACTORS, TANKS 
3—Vertical SS storage tanks, 12,500 gals. 
1—SS 2000 aal. horizontal storage tank 
1—Alloy Fabricators 5000 gal. SS jacketed reactor 
1—Stainless steel 3500 gal. jacketed reactor 
1—Stainless steel 2000 gal. jacketed reactor 
1—Pfaudler 750. gal. glass lined jacketed reactor 
1—Glascote 750 gal. qlass lined: jacketed vacuum receiver 
1—Alloy Fabricators 600 gal. steel jacketed autoclave 
12—Alloy Fabricators 400 gal. SS jacketed ctors complete with 
agitators and drives 
2—Pfaudler Series EM glass lined jacketed reactors complete with 
agitators and drives, 400 and 300 gals. 
1—Struthers Wells, 300 gal. Hastelloy ‘’B” jacketed kettle 
1—Blaw Knox 300 gal. SS vacuum reactor 
1—Van Alst 300 gal. SS jacketed kettle 
1—Blaw Knox 300 gal. SS vacuum reactor 
1—125 gal. SS jacketed autoclave with impeller type agitator 
and drive, 125 psi jacket, 75 psi internal 
10—Pfaudler Series P glass lined jacketed reactors, 20, 30, 50 and 
100 gals. 
CENTRIFUGES 
l—Merco SS centrifuge, Model C-9 
1—Baker Perkins SS Termeer centrifuge, Model HS-24, complete 
1—AT&M 26” type 316 SS suspended type centrifuge 
2—AT&M 12” SS suspended type centrifuges 
1—Bird SS 40” suspended type centrifuge complete with per- 
forate basket, plow and motor 
1—Sharples type 316 SS centrifuge, Model D-2 
1—Sharples Super-D-Hydrator, monel, Model C-27 
5—Tolhurst 40” and 30” rubber covered centrifuges 
3—Western States type 316 SS 40” suspended type centrifuges 
complete with perforate baskets, plows and motors 
DRYERS 
1—Struthers Wells SS rotary dryer, 5’ x 25’ 
17—Stokes type 304 SS jacketed rotary vacuum dryers, 3’ x 10’ 
and 3’ x 15° 
2—Stokes SS jacketed vacuum rotating dryers, 3’ x 10’ 
2—ADT SS lined rotary steam tube dryers, 42” x 30’ long 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7’ x 60° 
1—Allis Chalmers SS rotary dryer, 6’ x 50’ 
1—American 42” x 120 double drum dryer, ASME, complete 
1—Buflovak chrome plated double drum dryer, 24” x 36” 
1—Buflovak SS jacketed rotary vacuum dryer, 5’ x 30° 
1—Buflovak steel jacketed rotary dryer, 3’ x 15’ 
2—Louisville 8‘ x 50’ SS rotary dryers 
1—Link Belt steel roto louver drver, Model 207-10 
1—Link Belt steel roto louver dryer. Model 502-20 
2—SS pilot plant spray dryers 





U.S. HIGHWAY 22, UNION, N. J. - 
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FILTERS 

1—Niagara SS filter, Model 510-28 

1—Eimco SS rotary vacuum filter, 4’ x 4’, complete 

1—Niagara SS jacketed filter, Model 33-12-D 

2—Sperry 36 x 36 rubber covered filter presses, 27 chambers 
10—Shriver plate and frame filter presses, 12” to 42” 
12—Sweetland #12 pressure leaf filters with 72 stainless leaves 


MIXERS 
15—SS double cone jacketed vacuum blenders, 10 cu. ft. 
1—Abbe 10 gal. steel double arm sigma blade jacketed mixer 
2—SS horizontal double ribbon jacketed blenders, 62 cu. ft. 
1—Young SS double ribbon blender, 4 cu. ft., complete 
1—Baker Perkins 150 gal. dispersion type mixer, complete 
1—J. H. Day 200 gal. SS double arm sigma blade jacketed mixer 
1—J. H. Day 5 gal. double arm sigma blade jacketed mixer, SS 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Robinson type 304 SS horizontal blender, 125 cu. ft. 
3—Sprout Waldron 30 cu. ft. jacketed double ribbon blenders. 
steel 
1—Stokes SS granulating mixer, Model 21-J 
1—Sturtevant #7 dustite rotary batch blender—NEW 
MISCELLANEOUS 
1—Nash bronze pump Model H-8 
18—Davis Engineering heat exchangers, SS, 115, 134, 156 and 
208 sq. ft., NEW 
150—Worthington and Durimet centrifugal pumps, 4 x 3, 3 x 2. 
2x 1%, etc. 
3—Badger SS heat exchangers, 500 and 600 sq. ft. 
4—Patterson SS condensers, 200 and 300 sq. ft. 
4—Pfaudler glass lined thimble type condensers, 9, 14 and 62 
sq. ft. 
1—Struthers Wells SS 1150 sq. ft. single effect evaporator 
2—Cleaver Brooks package steam generators, 150 HP and 500 
HP, 160 psi 
1—Superior 300 HP package steam generator, 125 psi 
1—Raymond 2 roll high side mill 
1—Williams “Comet” 4 roll mill, complete 
1—Sprout Waldron pelletizer, Type 501 FF 
2—Mikro Bantam pulverizers 
3—Mikro #3th SS pulverizers 
1—Vulcan SS bubble cap column, 4’ dia. x 25 plates 








2—Sharples type 316 SS nozljectors with 40 HP explosion 
proof motors 

1—Stokes rotary tablet press, Model RDS-3 

1—Patterson Kelley 520 sq. ft. Carpenter 20 heat ex- 
changer 

2—AT&M suspended type centrifuge, 36” perforate baskets, 
complete with motors and plows 
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For resistance to practically everything, specify R/M “Teflon” gasketing and other parts. 
The complete R/M “Teflon” line includes expansion joints (lower right corner of this illustration), 
color-coded thin-wall tubing, bondable ‘Teflon’ sheets, etc. 


If the spec reads TEFLON 
get the experience of R/M 


No need to restate the unique combina- 
tion of properties that sets “Teflon” 
apart. You know that for certain 
process-equipment parts nothing else 
will do. 

But where to get “Teflon” fast and 
who can best meet your specs? 

On both counts, the answer is R/M. 
A pioneer in the processing of “Teflon” 
into sheets, rods, tubes, hose, tape and 





complete machined parts, R/M offers 
you a complete “Teflon” service — a 
service that can help assure you 
smooth, long-lasting performance of 
severely exposed equipment parts. 

It will pay you to talk “Teflon” with 
R/M. Call your nearest R/M district 
office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

*Registered trademark for Du Pont fluorocarbon resin 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1 e CHICAGO 31 e CLEVELAND 16 e DALLAS 26 e DENVER 16 e DETROIT 2 
HOUSTON 1 ¢ LOS ANGELES 58 e MINNEAPOLIS 16 e NEWORLEANS 17 e PASSAIC e PHILADELPHIA 3 
PITTSBURGH 22 e@ SAN FRANCISCO 5 © SEATTLE 4 e PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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This laboratory pilot-scale flaker was designed for special experi- 
mental flaking operations for @ Texas oil and refining company. 
The flaker, which has an 18” diameter by 8” face, has an internally 
spray-cooled stainless steel drum and an electrically heated stain- 
less steel feed pan. The feed pan heat is thermostatically controlled. 
The flaker is arranged on a baseplate and has variable speed drive. 






Write or call for information. See. our catalog in 
Chemical Engineering Catalog. y 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 

P.O. BOX 631 BIRMINGHAM, ALABAMA 
FILTERS e EVAPORATORS « PROCESS 
EQUIPMENT «e CONTRACT MANUFACTURING 
including HEAVY CASTINGS 
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You’re safe 


with Lapp Chemical 
Porcelain Valves! 





Now you can valve acids as easily as water! The solid porcelain of these 
Lapp valves is chemically inert, immune to corrosion frora all acids (except 
hydrofluoric), and absolutely impervious. There’s extra protection, too, 
in the TUFCLAD® armor that cushions the porcelain body against impact 
and insulates it against thermal shock. 

Best of all... Lapp Chemical Porcelain Valves cost you far less than 
corrosion-resistant alloys and lined equipment. And they practically 
never need maintenance or replacement. 


There’s a full line to fit your process . 
in 14” to 6” sizes. Also safety valves, 
check valves, plug cocks, pipe, fit- 
tings (to 8” diameter), and special 
shapes. 


. Y-Valves and Angle Valves, 


‘apy 


CHEMICAL 
PORCELAIN 


WRITE for Catalog 567. 
Lapp Insulator Co., Inc., 
1924 Chestnut Street, LeRoy, N. Y. 
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Only With 


ji 


‘s __ UNIT HEATERS 
7 AND 
a> BLAST HEATERS 






(oy -N i 40) Ue) 3) 
MAINTENANCE-FREE 


TROUBLE 7. HEATING 
FREE Like Loug SERVICE 





installations in 1929 are still operating 
without repairs. GRID construction and 
material — inside and out — account 
for GRID Life Long Heating Service. GRID 
one piece cast iron steam chambers 
and headers eliminate internal corrosion 
...There’s only one metal in contact 
with steam. Leak-proof on steam pres- 
sures up to 250 P.S.1. 450° temperature. 
GRID cast iron construction resists cor- 
rosion externally from acid fumes or other 
destructive elements in the atmosphere. 
Widely spaced fins cast integral with 
the steam chamber wili not corrode and 
are easy to clean...will not ‘‘mat” 
on air intake side. 

For troubie-free heating in your plant, 
write for GRID catalog No. 956. 


D.J. MURRAY MANUFACTURING CO. 


Manufacturers Since 1883 Wausau, Wis. 








Biggest Plant Ever 
For Helium 


Helium’s still the thing, though diri- 
gibles have given way to space craft. 
That’s why the world’s largest helium 
plant—over one billion cubic feet of 
helium per year—is now underway. 


This inert, non-flammable gas is 
ticketed for these defense and related 
industrial areas: pressurizing agent for 
missile fuels; heat transfer medium and 
leak detector in nuclear reactors; wind 
tunnel studies; special communications 
and electronic systems; meteorology 
and aerology. 


This changing pattern in helium tech: 
nology plus articles on what happens to 
vinegar plants when the air supply 
fails, how hospitals use polyethylene to 
fight staph infections, fire hazards in 
plants, and titanium heat exchangers 
appear in the December issue of U. S. |. 
Chemical News. See pp. 33-34 in the 
Nov. 27th issue of CE. Or get the ex- 
panded Chem. News by mail each 
month. Write U. S. 1., Room 904, 99 
Park Avenue, New York 16, N. Y. 


U. S. I. 
U. S. INDUSTRIAL CHEMICALS CO. 














Pis Effective Metal Clean- 
ing and Etching Agent— 
for pre-treatment of metals 
and removal of oxide films. 
|} Leaves a unique surface ere 
| i EP 
that tends to improve bond KE C 
||. characteristics of subse- cri 
| y 


quently applied films. 

















SEND YOUR 
AIRLOCK FEEDER 


WL ATIUPY 
TO PRATER 





Pater foremost builders of airlock feeders 


PRATER PULVERIZER COMPANY 
(1517 South 55th Court ° Chicago 50, Illinois 
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NEW 
TEST 
CENTER 


for 
PROVING 
and 
IMPROVING 
EJECTORS 





You are cordially invited to visit this new building devoted entirely to 
testing, development and research. Here you will see facilities as modern 
and complete as any existing for the testing of steam jet vacuum equipment. 

Floor space and test blocks are sufficient to permit the simultaneous 
testing of a variety of equipment along with special testing of vacuum pro- 
cessing under actual operating conditions. To assist, we have a steam 
generating plant equipped with two boilers: one of capacity up to 25,0007 
per hour at 2504 ga; the other, 4,000# per hour at 6007 ga. Also: a 
60,000-gallon cooling pond and assorted liquid pumps up to 3,000 gpm 
for both positive pressure and vacuum service; a 4,000 square foot surface 
condenser; a 6-ton hoist. 

Under the same roof for use in research are other types of heavy 
equipment and laboratory instruments of most accurate design. All together, 
the facilities of our testing and research center give extra assurance that 
jet vacuum equipment, fume scrubbers and cooling units from Croll- 
Reynolds will perform exactly as specified. 


Cro ll- Reynolds ING 


Main Office: 751 Central Avenue, Westfield, N. J. 


Chill-VACTORS@ + Steam-Jet EVACTORS@ + Aqua-VACTORS@® + Fume Scrubbers + Special Jet Apparatus 
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Massco-Grigsby 


PINCH 
VALVES 


“Hinged” sleeve 
permits tight closing 
reduces wear. 




















ZI 
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Recesses in sleeve serve as 
“hinges” during compression. 


~: 
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N 





Unobstructed flow eliminates high 
friction loss; and there are no metal 
parts in contact with pulp or liquid. 


Several types of 
closing mechanisms 
are available, from 
handwheel to 
motorized. 









a 


Automated € P 


Systems. 


Completely 
automatic 
systems may be 
coordinated 

and interlocked 
with other plant 
equipment. 


1” to 14” I.D.; pressures to 150 psi; 
temperatures to 200° F. 


WRITE FOR CATALOG 609 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET *» DENVER, COLORADO 








OFFICES AND AGENTS IN PRINCIPAL CITIES 
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United 
Technology 
Corporation 


P. O. Box 358, Sunnyvale, California 


SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 
ot 





If it isn’t fun, don’t do it! 


Do you enjoy your work? Or do you wait till after hours to have your 
fun? Ponder that a moment. 


Those who get ahead, you’ll observe, are nearly always those who get 
a real kick out of what they do. They find their assignments challeng- 
ing, stimulating, and rewarding —not only in personal satisfaction but 
in the financial sense, too. 


If you’re missing these elements in your present job, we invite you to 
take a look at the possibilities here at UTC. 


We have a sense of mission and a dedication to the advanced propulsion 
goals we’re striving to achieve. But we also recognize that if a man has 
zest for his assignment he will give the most of himself and get the 
most for himself. That’s why UTC’s research and development groups 
are purposely small, encouraging free exchange of ideas, direct guidance 
from technical leaders and proper recognition of individual performance. 


Does this type of setup appeal to you? For more information, write 
Jay Waste, Dept. 115A. 


All qualified applicants considered without regard to race, creed, color or national origin. 
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Laboratory 
rushers and 
ulverizers 


4x 6” Massco 
Laboratory Jaw 
Crusher 





Welded steel frame; manganese steel 
jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 
product and easier cleaning. Adjust 
for plate wear and product size by 
convenient hand wheel adjustment. 


6” and 10” Massco 
Gy-Roll Reduction 
Crusher 





Reduces 2 feed to as fine as 10 
mesh in single pass. High capacity, 
low power consumption. 


Laboratory 
Crushing Rolls 


Sizes (Diameter x width): 10x 6” 
and 12’x 8’. Adjustable roll space 
setting up to %”. V-belt drive. 
Heavy, cast frame absorbs vibra- 
tion, results in long life. 








tk Massco-McCool 
Pulverizers 


Disc type ‘hides with a planetery 
movement. No gears. Will grind %4” 
to 150 mesh in one pass. 


Marcy Pulp 
Density Scale 


Gives direct reading of 
weight; specific gravity 
of liquids, pulps, and dry 
solids; percent solids in 
pulp. Very accurate. Easy 
to clean. 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET 
DENVER, COLORADO 








The Company 
that cares enough 


to give you 
the best! 


OFFICES AND 
AGENTS IN 
PRINCIPAL CITIES 
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THERMOCOUPLE 
COMPONENTS 


Wires, insulators, protecting tubes, 
heads, blocks, connectors and miscel- 
laneous components—supplied in 
countless combinations, for highest pos- 
sible accuracy in any given application. 
Thermocouple components are among 
many thousands of accessories—allavail- 
able from a single dependable source 
—that can help 
your instruments 
perform at their 
very best. 


Get complete de- } 
tails from your | 
nearby Honeywell 
field engineer, or | | 
write today for | 
Catalog G100-3. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd, 
Toronto 17, Ontario. 


Honeywell 
AO" 
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THE BIGGER, THE BETTER . . . as shown by the 
equipment above, being readied for shipment. 


FIBERGLASS 
G IAN T. . . READY TO GO! 


Reinforced plastic equipment is worthy of intensive study as the modern way to approach a 

wide variety of chemical storing, processing, and conveying problems. When a customer comes 

to JUSTIN, his particular application receives consideration from every angle — DESIGN, 

MATERIAL, WORKMANSHIP — and TOP QUALITY is the result. 

LET US DISCUSS YOUR REINFORCED PLASTIC APPLICATIONS WITH YOU TODAY. 
Write for Bulletin J-1-62 894-5449 «© Cincinnati 
JUSTIN ENTERPRISES, INC. 

2933 SYMMES ROAD « FAIRFIELD, OHIO 


JUSTIN 


CINCINNATI 











permanent 


A sleeve, raised 
and lowered with- 
in a@ nonmagnetic 
tube, attracts or 
releases an Alnico 
magnet attached 


switch. Basically, 
this is Magnetrol. 


= ADAM 
The operating principle 


YY venina MAGNETROL 
PP iquip LEVEL CONTROL 


Because its operating principle, based on the proper 
use of a permanent magnet, guarantees a perpetual 
guardianship over your critical liquid levels, the Mag- 
netrol liquid level control unobtrusively takes the most 
important place in any system or process where it is 
necessary to keep a liquid at a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, coo—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %” to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, ImC., 5324 BELMONT ROAD, DOWNERS GROVE, ILL. 
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NEED 
COLD 
WATER? 


Beat the heat with 
steam-jet cooling! 










EJECTOR 













a VACUUM 
aN CONDENSER 
‘ WARM 
, WATER 
af \ 
mm Vy 
aii 9% 











Simplified schematic diagram of steam 
jet cooler with surface condenser. 


The simplest, most economical way to 
cool water is to use an Ingersoll-Rand 
Water-Vapor Refrigeration Unit with 
a steam-jet cooler. In this system, water 
is the only refrigerating medium. It 
cools itself by direct evaporation in a 
high vacuum created by steam-jet 
ejectors. The small portion of water 
that is evaporated gives enough cooling 
effect to chill the remainder. 

I-R builds steam-jet coolers in sizes 
from 30 to 1200 tons and larger, for 
chilled water temperatures down to 
35°F, with steam pressures as low as 2 
psig. For more information write today 
for Bulletin 9143-B. 


RR 
Ingersoll-Rand 


4-998 11 Broadway, New York 4, N. Y. 
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BETHLEHEM’ 


eg” fe 


AGITATOR 


Y 
Ee 
- ven 


improves heat transfer 
coefficient, speeds 
mixing of materials 
and discharge rate 
of pan dryers. 





Besides the straight agitator on 
the bottom with adjustable 
blades and scrapers, a second 
agitator scrapes sidewalls. At- 
tached to sidewall scraper arm 
are plows that move material 
away from outer wall to center of 
dryer. This turnover enhances 
considerably blending and dry- 
ing. Bethlehem has many proven 
design features which can be in- 
corporated to meet your specific 
process equipment needs. 
Write for Dryer Bulletin No. 302. 


BETHLEHEM 
FOUNDRY & MACHINE 
DIVISION 


THE 


BETHLEHEM 


CORPORATION esr. ies6 


225 W. SECOND ST., BETHLEHEM, PA. 
\ OTHER BETHLEHEM DIVISIONS: SPECIAL CONTRACTS 


CEMENT MACHINERY ® DYNATHERM OIL HEATING 
ENVIRONMENTAL ENGINEERING 
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Do you need continuous level indication? 


... THEN YOU NEEI 


An electronic capacitance - sensi- 
tive measuring instrument pro- 
viding a continuous indication for 
level measurement and control of 
liquids, solids, viscous fluids, acids 
and granular materials. The 
ELECTR-O-LEVEL sensing probe 
is mounted internally and can be 
supplied as a “rigid” rod or as a 
“flexible” insulated wire. Non- 
sparking, ELECTR-O-LEVEL is 
easily installed, quickly calibrated 
and requires a minimum of main- 
tenance. Various probe designs are 
available to meet abnormal tem- 


€a8 


% 


ELECTR-O-LEVEL is used NOW 
on polyethylene levels; aluminum 
ore levels; pulverized refractory 
levels; liquid oxygen; raw sugar 


perature and pressure conditions. levels; liquid nitrogen and jet fuel. 


Standard model 115 VAC. Power supply transistorized 
for 12-24 VDC operation 


WRITE FOR BULLETIN L-1053 


BOX 556 TULSA, OKLA. ~ 


oe 
PIONEERS IN LEVEL MEASUREMENT AND CONTROL INSTRUMENTATION | 
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“DAVENPORT" Rotary 


Sees ee 


PRESSING — DRYING 
Taye] 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 
and Direct Fire 


Steam Tube Dryer 
' al Li al 
7'-0" x 45'-0 

Efficient contact drying of many products is re- 
quired in industry today. “DAVENPORT” Rotary 
Steam Tube Dryers have been performing this 
service with unmatched efficiency, accuracy and 
cost. 

Let our engineers consult with you on your Pressing, 
Drying and Cooling problems or send for our catalog A. 
For quick reference consult your Chemical Engineering 
Catalog. 


DAVENPORT MACHINE AND 
A DIVISION OF IRE yhcyme’Aup 


MIDDLE STATES > 
Davenport, lowa, U.S.A. 


Atmospheric 
DRUM DRYERS 


-Yore-N Aamaele) es} 
Water and Air 


CORPORATION 
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SINGLE 
can be 
220 vo 
(ot Tek- Tel] 
from 
is also 
reducti 


COMPACT, LOW-SPEED POWER... 


TOTALLY ENCLOSED —for corrosive dust, salt, 7 ie VARIABLE- 

spray and other damaging environments — pro- Yj SPEED — makes 

vides slow speeds for applications in which instant speed changes 

ordinary motors require frequent replacement. DOUBLE-REDUCTION (GWB) i by merely turning dial — 
. - ( — ratios up to ; ; 2 

enreeete atinowpheroe ae ridce explo- 354:1—with second stage helical gear train poe ner a = Aor 

at us Pips 4 : tice e havartous —provides steady, multiplied torque and diive Matic to provide 

Seonment, ne deus fore” _L, ed tories oe extremely slow speeds for applications in apeed contiot elite weltns 

environments. Underwriters: -eboratores ap: which power-speed precision is important. rea 

proved for Class 1 Group D and Class 2 Groups High-torque case is constructed to resist gear reduction. 

F and G. extra pull. 


SINGLE PHASE (GWR) — 

can be connected to any 110 or 

220 volt line — equipped with 

capacitor. Single phase is available TYPE GW RIGHT-ANGLE 

from 4 to 14% h.p. Single phase WORM GEAR SYNCROGEAR 

is also available in double- Ratios in model shown range up 

reduction. Type GWB-R. to 87:1. Most ratios self-locking so 
shaft cannot turn when power 
is off. Speeds: 3.25 to 230 rpm., 
¥%, to 2 h.p. 


U.S. SYNCROG EAR /tight-angl, worm-gear type 


The most economical gearmotor is the right-angle worm-geared type, 
and it is often the most logical choice for compactness. U.S. SYNCROGEAR 
Motors, Type GW, offer you such features as compact, strong pyramidal 
RANGE-MOUNTED (GWV) — for construction and rugged cast-iron case, providing rigidity to handle 
Seicc. cas ee overhung loads, high starting torques; U.S. Motors’ own precision-made 
Recent sr ten: cane gears; one-piece motor worm-gear shaft eliminating connection of motor 

and worm shafts; and no-rib construction for easy cleaning. Available 

Vy to 2 h.p. For trouble-free operation... long life... specify: 

U.S. SyNcROGEAR Morors, RiGHTt-ANGLE WorM-GEAR TYPE. 


UB SYNCROGEAR 
MOTORS 


Free 
illustrated 


U.S. ELECTRICAL MOTORS ING. (torn) (aOR. i 


Los Angeles 54 (P.O. Box 2058), California — Milford, Conn. No. F-1971 





This is FLUIDICS in action—one aspect of Pfaudler Permutit’s comprehensive 
program to help industry solve problems in the handling of liquids and gases, 
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DON'T FIGHT a 
FORGET IT...WITH 


The question is no longer how. In- 
stead, the key word is when. 

Today, for the first time, there is a 
practical way to cope with a broad 
range of corrosives in the 500 to 
1500°F temperature range. 

It’s Pfaudler*® Nucerite,* a_re- 
cently developed family of ceramic- 
metal composites with exceptional 
corrosion resistance at elevated tem- 
peratures. 

Nucerite also offers great potential 
in coping with problems involving 
impact, abrasion, and thermal shock. 

Various formulations have been 
widely field tested. You can get some 
idea of possible applications from this 
very abbreviated list of successful 
tests. 

1. Metal halides at 1292°F (a 
specialty alloy failed in this service 
in 2 to 3 weeks) 


2. Cl, and CCl, mixture at 600°F 
(stainless steel 44 inch thick cor- 
rodes in a matter of minutes) 
3. Coal tar pitch at 750°F 
ceramic materials previously 
failed due to thermal shock) 
4. Aqua regia plus heavy abrasive at 
225°F (tantalum was the only metal 
able to withstand this) 

Where field tests or lab data sub- 
stantiate theserviceability of Nucerite 
in a given application, Pfaudler now 
accepts orders for limited production 
of process equipment having simple 
shapes, rounded corners and a uni- 
form cross section. Orders have al- 
ready been received for pipe, tubing, 
columns, bayonet heaters, and a 
300-gallon reactor. 

The conquest of corrosion at high 
temperatures is one phase of our 
FLUIDICS program. With the addi- 
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tion of Nucerite, Pfaudler can now 
offer you the widest possible choice 
in corrosion-resistant materials. 

These include Glasteel—combin- 
ing the corrosion resistance of glass 
with the working strength of steel; 
fabricated metals like tantalum, 
titanium and zirconium; and Pfaud- 
lon" 301, a bonded plastic spray-on 
coating for protecting metal sub- 
strates. 

Available data may answer your 
questions about Nucerite. If not, 
you may want to participate in a 
field evaluation program. Informa- 
tion is also available on our com- 
plete corrosion engineering facilities. 

Write to: Pfaudler Division, Dept. 
CEB-121, Rochester 3, New York. 
In Canada, contact Pfaudler Permutit 
Canada Ltd., Toronto. 


*Patent applied for 
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